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PIPES IN THE PROPANE PLANT, BAYTOWN REFINERY. 
Credit: Standard Oil Co. (N. J.) Photo by Corsini. 
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PYREX Laboratory Ware lor your Students 


Accurate records kept over a period of 
years have shown PYREX brand labora- 
tory ware to outlast other brands by a 
wide margin. So when your students are 
ready for their first assignment, see that 
they get PYREX ware... it will give you the 
best return on your investment besides 
providing them the best tools to work with. 

Built into PYREX brand laboratory 
glassware are all the advantages gained 
by Corning in developing many types of 
technical glassware—a truly ‘“balanced”’ 


= RES Stocked by Leading Laboratory Supply Houses 


glass composition which manifests itself 
in high chemical stability as well as high 
resistance to physical and thermal shock. 

These qualities are important to you 
because they reduce costs to a minimum 
through longer service life. With costs 
rising in every direction, there is more 
reason now than ever to specify PYREX 
brand laboratory ware for all of your 
school requirements. 

Complete stocks are carried by all 
leading dealers. 


CORNING GLASS WORKS CORNING, N. Y. 
LABORATORY 


CHNICAL PRODUCTS DIVISION: LABORATORY GLASSWARE « SIGNALWARE « GLASS PIPE» GAUGE GLASSES « LIGHTINGWARE « OPTICAL GLASS « GLASS COMPONENT 
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NEW titles 


and revisions 


Science 


Guidance 
and Social Studies 


on subjects your students are asking about—completely described, 
with instructions for ordering, in the latest 20-page catalog ... 


Services for Teachers 


For example: 
Adventures Inside the Atom 


The story of atomic energy is told in simple, clear, sci- 
entifically accurate comic book style. 


Electricity in Railroading 


Comic-book technique is used to describe how electricity 
created a revolution on the rails. 


Periodic Chart of the Chemical Elements 


A chart suitable for classrooms or offices, valuable with 
beginning or advanced groups. 


Chart of the Isotopes 
This chart for advanced work shows all the known forms 


of all the basic elements, with a variety of other informa- 
tion. 


GENERAL @@ ELECTRIC 


Careers in the Electrical Industry 


Career opportunities at General Electric are described 
—in science, engineering, and business. 


Clean Waters 


This beautiful movie prepared with the U. S. Health 
Service was named the best commercially sponsored 
film in 1947. 


Send for Your Free Copy 


Educational Service Division, Dept. 6-235A 
General Electric Company, Schenectady 5, N. Y. 


Please send me the latest copy of the tree book- 
let of teacher aids, ‘Services for Teachers.” 


NAME 
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BELL TELEPHONE LABORATORIES 4, 


Exploring and inventing, devising and perfecting, for con- 
tinued improvements and economies in telephone service. 


miles speech- 


only inches 


When you talk by telephone, far or near, 
the actual sound travels much less than when 
you talk across the room! 


That’s because the telephone system car- 
ries not sound itself but an electrical facsim- 
ile of sound. When you speak into a telephone 
transmitter your voice is converted into 
electrical vibrations which are not changed 
back into sound until they reach the receiver 
diaphragm. 

Conversion of sound into its electrica 
equivalent, through the invention of the tele- 
phone, opened the way to the measurement 
of sound by accurate electrical methods. In 
developing means to make the telephone 
talk farther and sound clearer, the scientists 
of Bell Telephone Laboratories had to de- 
velop the tools for sound-wave analysis and 
measurement. 

The condenser microphone, the wave 
filter, the amplifier—each the product of 
telephone research—have helped to reveal 
the structure of sound as never before. Each 
has helped to build the world’s finest tele- 
phone system. 
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The New Spencer MC Delineascope 
has more outstanding features than have 
ever before been combined in a 
” x 2” Colorslide and Slidefilm Projector. 
On display at Delineascope Distributors 
in the early Summer. Be sure to see it. 


COMPANY ing 
Instrument Divis 
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A completely Zew Syacem for Equipping a Laboratory 


Available for Shipment from Stock 


The unique Fisher Unitized Laboratory 
Furniture is adaptable to almost every need 
regardless of laboratory size or type of work 
to be done. It is featured by all-steel construc- 
tion, Kemrock working surfaces, streamlined 
design and distinct advantages that eliminate 
engineering, manufacturing or installation 
delays. 


Easy to Obtain and Install 


Measure the space available—select the de- 
sired units—obtain from stock. Any handy 
man can assemble it. a 


Write for the free catalog describing and illustrating 
this new Fisher Unitized Laboratory Furniture. 


Manufacturers—Distributors 


FISHER SCIENTIFIC CO. £3 EIMER ano AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 
2109 Locust St., St. Louis (3), Mo. New York (14), New York 


Headquarters for Laboratory Supplies 
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by Bench, McAtee, Morris, Downing 


A combination Study Guide, Lab Manual and review program, with a large 
booklet of objective Tests furnished in two forms without extra cost. 


For Use with Any Textbook 


In this new book 


Color Tells the Story 
of LIFE 


in a way that has never been done before 


NEW epition 
of 
Chemishy Guide and Laboratory Exercises 


A combined laboratory manual, study guide, and practice program with an objective 
testing program furnished separately. For use with any textbook. By G. M. Bradbury 
and Martin V. McGill. 


Other Best-Selling Lab Manuals and Learning Guides 


Physics Guide and Laboratory Activities. A combined laboratory manual and study 
guide with an objective testing program furnished separately. By Ira C. Davis, Uni- 
versity of Wisconsin and Clifford Holley, University of Chicago. 


periences. For grades 7. 8, 9, by Boyer, Gordon, Clark, and Shilling. 
See ALL our Science Best Sellers 


LYONS and CARNAHAN 


Chicago 16 Dallas 1 Pasadena 2 Atlanta 3 New York 1 Wilkes-Barre, Pa. 


Experiences in General Science (3 Books). Study guides with abundant student ex- 
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Busy? 
Rely Upon a 


DISCOVERY PROBLEMS WORKBOOK 
to do these things for you: 


1. Motivate your students, main- 
tain a high level of interest in 
their work. 


5. Provide an abundance of in- 
structive diagrams with student- 
activity features. 


2. Provide detailed assignments to 


any texts. 6. Supply drills and reviews. 


3. Guide each day’s recitation with 7. Provide a complete testing pro- 


gram separately-bound, to be dis- 
tributed to your classes period- 


a planned sequence of significant 
questions and problems. 


4. Provide a complete laboratory ically as needed. 

manual, each experiment designed 

for successful results, quickly 8. Give all answers in a complete 
achieved, fully understood; experi- Teacher’s Key arranged for con- 
ment sheets removable from the venient reference (in Biology and 
book without interference with the Chemistry, the key is an actual 


rest of the material. workbook completely filled out). 


Each Discovery Problems Workbook contains many useful features and 


pedagogic devices, not found elsewhere, which will help make your teach- 
ing more effective. 


THE DISCOVERY PROBLEMS SERIES 


Biology 
Chemistry 
Physics 
each title $1.00 net to schools 
A or B tests, teacher's key, free 


Free Copies in Your Subjects Sent Upon Request 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Ave., New York 11 
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NEW 


SCIENCE 


FEBRUARY, 


1949 


5 EAST STREET 


Each of these combination laboratory manuals and workbooks covers the 
basic high school course in its own field. Their abundant exercises and ex- 
periments are designed to train the student in scientific procedure and 
observation; page references to all the leading texts adapt them for use 
with any textbook. All of the workbooks are profusely illustrated with large, 
clear diagrams and charts. 


Two sets of tests are available for each workbook. Series A and Series 
B tests are similar in general content and may be alternated from year to 


year. One copy of either set is supplied without cost with every workbook 
ordered. 


FUNDAMENTAL ACTIVITIES IN PHYSICS 


\ Net School Price $1.00 
(Published February, 1949) 


Free A or B Tests 

Free Teacher’s Key 

FUNDAMENTAL ACTIVITIES IN CHEMISTRY Net School Price 96c 
(Published April, 1947) Free A or B Tests 

Free Teacher's Key 

Net School Price $1.00 

Free A or B Tests 

Free Teacher's Key 


Net School Price 96c 
Free A or B Tests 
Free Teacher's Key 


The Laboratory experiments which appear in the physics and chemistry 
workbooks are published separately and may be ordered with or without tests. 
LABORATORY EXPERIMENTS IN PHYSICS Net School Price 60c 

With Tests 65c 
LABORATORY EXPERIMENTS IN CHEMISTRY Net School Price 60c 
With Tests 65c 


Also in the workbook series is one designed to develop proficiency in 
chemical mathematics. Its features include an explanation of the principles 
involved and examples showing the solution pattern for each type of prob- 
lem; practice problems grouped in 25 weekly assignments graded to assure 
mastery. 


BASIC CHEMICAL MATHEMATICS 
(Type Problems and Assignments) 


CONCISE TEXTS 


Graphically illustrated by dramatic, multi-color diagrams, the concise 
texts cover the basic high school course in their own fields. Each one is 
abundantly supplied with drill and study aids. These books will simplify the 
work for every student and are excellent as handbooks or inexpensive co- 
basal texts. 


BASIC UNITS IN CHEMISTRY 


FUNDAMENTAL ACTIVITIES IN 
GENERAL SCIENCE 
(Published February, 1949) 


FUNDAMENTAL ACTIVITIES IN BIOLOGY 
(Published March, 1947) 


Net School Price 60< 
Free Teacher's Key 


Net School Price 75c¢ 
With Regents Exams 80c 
Cloth Binding $1.35 
Net School Price 75c 
With Regents Exams 80c 
Cloth Binding $1.35 


BASIC UNITS IN PHYSICS 


NEW YORK 22, N. Y. 
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Picture Book Science 


For the PRIMARY GRADES 


Young Scott easy science books are appearing on 
an ever-increasing number of approved lists. 
They meet the needs of the new elementary sci- 
ence programs where science experience starts 
with the world the children know. Their ques- 
tions are answered by working back to basic 
principles. 

Functional pictures help children to visualize 
experiments, to understand generalities. 


YOUNG SCOTT TITLES NOW AVAILABLE 


LET’S FIND OUT: A First Picture Science 
Book 
Simple experiments. Air, heat and weather. 
Ages 6-9. $1.50. 

By Herman and Nina Schneider 


NOW TRY THIS: A Second Picture Science 

Book 

Friction, leverage, inclined planes. Prob- 

lems vividly pictured. Ages 7-11. $1.50. 
By Herman and Nina Schneider 


LET’S LOOK INSIDE YOUR HOUSE 


Easy experiments. How water, heat, elec- 
tricity work in a modern house. $1.50. 


By Herman and Nina Schneider 
HOW BIG IS BIG: Stars to Atoms 


For 7-11 year olds, the unknown is meas- 
ured in terms of the known. $1.50. 


By Herman and Nina Schneider 


SEND FOR COMPLIMENTARY COPY 


ANYWHERE IN THE WORLD: Story of 
Plant and Animal Adaptation 


Adaptation in the world’s 3 zones simply 
told. Ages 7-11. $1.50. 


By Dr. Irma E. Webber 


TRAVELERS ALL: How Plants Go Places 


How seeds are dispersed clearly illustrated. 
Ages 5-9. $1.25. 
By Dr. Irma E. Webber 


UP ABOVE AND DOWN BELOW 


Children see plant leaves. Here attention 
is focused on the roots. Ages 4-7. $1.00. 


By Dr. Irma E. Webber 
ANIMAL HIDE AND SEEK 


A discerning artist paints and tells the story. 
of animal camouflage. 
Ages 4-7. $1.50. 

By Dahlov Ipcar 


Use With Primary Groups—Watch Their Quick Response 


When teachers use these books, they find the books work. When requesting your sample 
copy please state name, school and position. This is a limited offer and we cannot supply 
specified titles. Be sure to mention “Science Teacher.” 


WILLIAM R. SCOTT, Inc. 


513 Sixth Avenue 


New York 11, N. Y. 
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New Editions of 
Successful Science TJeats 


Puysics: A Basic Science. By Burns, Verwiebe, and Hazel. New edition of an 
outstanding text. Brings the book up to date in all developments. New editions 


of Workbook, Laboratory Manual and Guide. 


Cuemistry: A Course For Hicu Scuoots. By Hogg, Alley, and Bickel. New 
second edition of text and laboratory manual. Industrial! applications still em 


phasized. All recent discoveries included. Fine new tables. 


PraAcTICAL Biotocy. By Sanders. Second edition of a successful new biology. 
Improved illustrations and added self-pronouncing glossary. Workbook in 


preparation and Teacher's Guide ready. 


Are you changing texts in any of these subjects? 


D. VAN NOSTRAND COMPANY, INC. 
250 FOURTH AVENUF, NEW YORK 3 
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ETCHED SCALES 


visible at eve level 


GOOD 
SENSITIVITY: 
0.01 g. or less 

COBALITE 
KNIFE EDGES 


Patent No. 1,872,465 


Covered 
=> AGATE BEARINGS 


Patented 


ONE-PIECE BEAM 


CONSTRUCTION 
Sensitive Level 
~ 
No. 14030 Base and Pillar 
ex eu 
CAPACITY 111 g. 201 g. CRYSTAL FINISH 


Stainless Steel Construction Makes the Scale Highly 
CORROSION - RESISTANT 


Each $21.50 —Lots 3, Each $19.50 


(Extra weight $1.25 additional) 
—— WRITE FOR CIRCULAR 


W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 
1515 Sedgwick St., Dept. T Chicago 10, Ill. U.S. A. 
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Emphases for Intergroup Education in 
Secondary School Science 


E. O. DANIELSON 


East St. Louis High School 
East St. Louis, [Illinois 


EMILY MARSHALL 


Franklin High School 
Portland, Oregon 


HE TEACHER, whatever his subject field, 
first of all assumes personal responsibility 
for the improvement of intergroup relation- 
ships in all of his own associations with in- 
dividuals and groups. 

The teacher examines his own thinking 
conscientiously. What stereotypes may he still 
hold? What experience that he should have 
had to broaden his understanding has he thus 
far missed? 

He plans consciously the education of his 
own immediate family and particularly of his 
children to see that they have broadening 
intergroup experiences and are able to grow 
toward consistency in thought and action. 

He assumes personal responsibility to help 
his friends and professional associates enlarge 
their understanding through reading and di- 
rect experience. 

He carries his convictions into dealings 
with clubs and organizations to which he be- 
longs. seeks their support for resolutions and 
action that will tend to encourage better rela- 
tionships and discourage segregation and dis- 
crimination, and helps to plan programs and 
experiences that will broaden the understand- 
ing of club and organization members. 

He carries his convictions into his business 
dealings to find out the policy of firms he 
patronizes with regard to discrimination and 
protests discrimination when and where he 
finds it. 


FEBRUARY, 1949 


ALEXANDER FRAZIER 


Phoenix Secondary Schools 
Phoenix, Arizona 


He inquires into the attitudes on segrega- 
tion and discrimination of candidates for 
political office and expresses through his party 
his convictions concerning these matters. 

He accepts whatever responsibility he can 
for speaking and writing in behalf of his con- 
victions. 


HE TEACHER, whatever his subject field. 

deals with both parents and pupils in such 
a way that the maximum interaction and 
understanding is possible between individuals 
and between groups. 

The teacher accepts each student on a basis 
of friendly understanding, without censure for 
those aspects of the pupil’s behavior which 
may reflect differences in background or up- 
bringing. 

He organizes his class so that discussion 
results in give-and-take among students in ad- 
dition to two-way give-and-take between stu- 
dent and teacher. 

He is conscious of the need for involving 
all pupils, not just those who are most articu- 
late and energetic, in planning and sharing. 

He is aware of the need for appreciation 
by all pupils within his class. 

He provides opportunities for interaction 
between the members of the parent commu- 
nity as well as between teacher and parent. 


N TEACHING the importance of the use of 

the scientific method and the changes that 
have come about in society as a result of its 
use, the science teacher has an opportunity 
to indicate the number of areas in present liv- 
ing where superstitions still persist. 
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The concept of the stereotype can be taugh:, 
with activities that will help to sensitize the 
student to the sources of error in the “think- 
ing” involved. 

Students may be encouraged to collect, 
analyze, and evaluate examples of inadequate- 
ly based beliefs in the areas of race and 
heredity. 

The class may choose to examine aspects 
of modern society where conflict and contro- 
versy might be lessened by the proper use of 
the several steps of the scientific method. One 
such aspect (housing, public health. or segre- 
gation) might be examined in some detail, 
with students attempting to apply the scien- 
tific method to analysis and solution of the 


problem. 
WHEN THE science class is dealing with a 


study of man and his environment, it has 
an opportunity to become acquainted with the 
distribution of races and cultures and the in- 
fluence exerted upon cultural development bv 
many factors in climate, geography, and popu- 
lation movements. 

Various sections of the world may be 
studied in terms of statistical variations in 
key aspects of climate, such as rainfall and 
heat, and the differences in culture related 
to these factors. 

The distribution and richness of plant and 
animal life and other natural resources may 
be related to the local utilization of the native 
resources as this use has produced cultural 
differences and accelerated or impeded cul- 
tural change. 

Study may indicate that the migration of 
man since the beginning of time places all 
theories of race in jeopardy. 


UTRITION may be studied in part as a 

world problem, with emphasis upon the 
differences in the way various peoples have 
made adjustments to their food sources and 
the way in which world trade has spread the 
accessibility of the world market to many 
remote areas. 

The contributions of the peoples of the 
world to types of food and food preparation 
may be stressed. 

The class may study the effect upon the 
food habits and agricultural economy of 
scientific developments such as those of 
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George Washington Carver. 

Students may be given an opportunity to 
understand the relation between a low-calory 
diet, such as is found among the uninformed 
and impoverished, and low energy output. 

Study may be included of the changes 
found in stature and weight of descendents 
of ethnic or racial groups that have moved 
from a barren to a favorable environment. 


N THE STUDY of health, students may be- 

come acquainted statistically with the dif- 
ferences between racial and other minorities 
and the majority in many categories, with 
emphasis placed upon the reasons for these 
differences. 

Comparison of the rate of incidence for 
tuberculosis and venereal disease among 
Negroes and Caucasians may be used to indi- 
cate the drastic differences in living condi- 
tions. 

Housing conditions for slums and other 
areas will present a similar contrast between 
the opportunity for decent living that exists 
in the community at large and among segre- 
gated and/or impoverished groups. 

Study of hospital facilities in the local com- 
munity may reveal differences in treatment 
of majority and minority groups. 

Community differences in provision of other 
health facilities, such as garbage disposal and 
clinics, may indicate discriminatory practices 
to be examined in relation to the well-being 
of both the majority and the deprived groups. 


HE STUDY of heredity offers a direct op- 
portunity to clarify scientific findings o on 
the natural equality of all peoples. 

If a specific study of race is to be included 
in the course of study, it may properly come 
in connection with the study of heredity. 

The place that environment and inherited 
culture play in the education of all individuals 
may be developed, perhaps in cooperation 
with the social studies department. 

The adaptability of the Negro or other 
group may provide a theme for tracing ad- 
justments made by a group to many different 
environments. 


The wartime experience of separating whi‘ 
and Negro donations to the Blood Bank may 
be examined for the scientific baselessness of 
the separation. 


Continued on Page 41 
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Science Principles Illustrated by the 
Work of Luther Burbank 


JOHN Y. BEATTY 


Crystal Lake, Illinois 
UTHER BURBANK, the world’s most versa- 


tile plant improver, was born March 7, 
1849—so this year is the centenary of his 
birth. I had the rare privilege of working 
with him in Santa Rosa, California, for sev- 
eral years beginning in 1911. It seems to me 
that his accomplishments and the principles 
he followed make it important for science 
teachers to use information about his work 
to illustrate various principles in biology. He 
introduced more than eight hundred new 
varieties of plants. This is more than any 
other man has introduced before or since. 

Still, Luther Burbank was not a scientist. 
As a matter of fact, his education was me iger. 
He did not attend high school. He dic not 
attend college. But he learned from re. ding 
and by talking with scientists how Natur: can 
be encouraged to produce new, useful - arie- 
ties of plants. 

His first production was the Bui bank 
potato which he obtained in a way tha. any 
boy or girl could secure a new variety of 
potato. He found a seed ball on a potato 
plant in his garden in Massachusetts, and in 
the seed ball were twenty-nine seeds. He 
planted these, and from one of those seeds 
the new variety proved to be more useful than 
any other variety then available. This Bur- 
bank potato is now grown on thousands of 
acres in the northwestern states and the in- 
come from it amounts to over seventeen mil- 
lion dollars a year. 


R. BURBANK introduced one hundred and 

thirteen new varieties of plums and prunes. 
Twenty of these varieties are still widely 
planted throughout the United States and 
other countries. Ten of them are standard 
shipping plum varieties in California, South 
Africa, Argentina, and Australia. In Cali- 
fornia alone, there is a total of twenty-four 
thousand acres of Burbank plums. Thousands 
of carloads of fruit are shipped every year 
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from these acres, and the returns to the 
growers run into the millions of dollars. 

All of these new varieties which came from 
his grounds in Santa Rosa and Sebastopol, 
California, were produced either by selection 
of plants which seemed to be better than 
others growing in wild places or on his own 
grounds. 

Some were produced merely by planting 
the seeds of plants which do not reproduce 
true from seeds. For example, practically all 
of our fruits will give us a new variety when 
a seed is planted. Any boy or girl can be en- 
couraged to plant the seeds of an apple, 
orange, or plum, and he can be sure that if 
he does so, he will get a new variety from 
each seed. It is true, however, that most of 
these new varieties will be worthless, but if he 
will grow thousands, as Luther Burbank did, 
he may find one or more varieties which are 
better than what we already have. 

When the seeds of those plants which are 
reproduced by bulbs or tubers are planted, 
they produce new varieties. Each seed of a 
dahlia or of a potato will grow into a new 
kind of dahlia or a new kind of potato. 


O GET A wider variation from those plants 
which commonly reproduce more or less 
true from seed, such as beans, beets; onions, 
peas, and so on, a greater variety from whick 
to select may be obtained by cross pollina- 
tion. The process of pollenizing plants is com- 
paratively simple; still, there are a number of 
things to be learned about it. 

Pollenizing is accomplished by transferring 
the pollen from one plant to the pistils of the 
blossoms on another plant. This sounds very 
simple, and it is simple in some cases. How- 
ever, there are times when the pollen and 
pistils are not ripe at the same time. In that 
case, crossing is more difficult. 

It .is also to be remembered that, after 
pollen has reached the pistil of a flower, that 
combination cannot be changed. In other 
words, the pollen first arriving on the end of 
the sticky pistil quickly begins to grow down 

Continued on Page 44 
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Introduction 
HE phenomenon by which the intensity of 
light rays can control the flow of an elec- 
tric current is known as the photoelectric 
effect. The instances in which this effect is 
noticeable can be classified into four groups 
as follows: 

1. The Photovoltaic cell. 

Light rays falling on one of the electrodes 
of a glass enclosed miniature voltaic wet cell 
will cause an electric potential difference be- 
tween the electrodes of the cell. This was first 
reported by the French scientist Becquerel, ir 
the year 1865. Little practical use has been 


‘made of this type of cell due mainly to its 


inherent instability. 

2. The Selenium Resistance cell. 

The resistance of selenium wire is highly 
sensitive to light rays, varying inversely with 
the intensity of the light. This fact gives us 
the basis for the selenium resistance photoceli 
which appeared in the year 1930. Since this 
cell is not of the self-generating type, its func. 
tion is to control the current in an auxiliary 
circuit containing a battery or other source 
of electromotive force. This type of photocell 
did not gain wide acceptance because the 
selenium resistor cell is very unstable and has 
a fairly high “dark” current (when all light 
is excluded) causing continuous drain on the 
source of e.m.f. with which it is used. 

3. The Photoemissive cell. 

This cell, commonly called a phototube, is 
comprised of a large semi-circular cathode 
sensitized with an alkali-metal such as caesium 
or sodium, and a slender anode post placed 
inside an evacuated tube. Light rays, upon 
striking the sensitized cathode liberate elec- 
trons from the cathode surface, which are im- 
mediately drawn to the positively charged 
anode, resulting in an electric current of a 
few microamperes. Currents of this magni- 
tude were not sufficient to make this type of 
cell useful until the perfection of the vacuum 
tube within the past two decades has made 
it possible to amplify these currents into more 
usable proportions. 

4. The Barrier Layer cell. 

Frequently referred to as the dry disc type, 
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Experiments in Illumination 


W. E. MILLER 
University of Illinois 


this cell is composed of a thin semi-conductor 
material on a metallic base, such as selenium- 
on-iron or cuprous oxide-on-copper. Light, 
striking the outer surface of the semi-conduc- 
tor, liberates electrons which cannot penetrate 
the semi-conductor due to its high resistance 
to current flow in that direction. A potential 
difference then exists between the metallic 
disc base and the outside surface of the semi- 
conductor. A_ circuit containing a micro- 
ammeter and contacting these two surfaces, 
will conduct the resulting current to the 
microammeter which will give an indication 
of the intensity of the impinging light beam. 

Due to its stability and accuracy, the 
selenium-on-iron barrier layer cell is usually 
employed in our modern exposure and foot- 
candle meters, and is the type cell with which 
we are concerned in this experiment. 


Recommended Equipment 


Foot-candle meter without correction filter. 
A new (less than 10 hours use) 75 watt in- 
side frosted, 115 volt, incandescent lamv 
enclosed in a manner similar to that shown 
in Figure 1. 

Yardstick or similar measuring device. 
Various other light sources. 


Calibration of the Foot-candle Meter 
h° IS TRUE with most electrical instru- 


ments, the foot-candle meter is subject to 
definite limitations. Fortunately, it is possible 
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PLYWOOD OR SIMILAR LIGHT CONSTRUCTION MATERIAL IS SUGGESTED 
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RELATIVE RESPONSE 


WAVELENGTH IN MICRONS 


FIG. 2 COMPARISON OF VISIBILITY CURVE OF HUMAN EYE AND SPECTRAL 


RESPONSE CURVE OF UNCORRECTED SELENIUM BARRIER-LAYER 
PHOTOCELL 


to adjust for these limitations, permitting the 
use of the foot-candle meter under most cir- 
cumstances. To make these adjustments, it 
is necessary to consider the following. 

The curve of the uncorrected 
photocell to the different wave-lengths of light 
in the visible spectrum does not correspond 
to the response of the human eye to these 
same wave-lengths. A comparison of these 
response curves is shown in Figure 2. To cor- 
rect for this difference in response curves, it 
must be remembered from article one of this 
series (Levels of Illumination, The Science 
Teacher, Dec. 1948) that the meter is de- 
signed to give an accurate reading of illu- 
mination levels when used under a source of 
light having a 2700 
ture. 


response 


Kelvin’ color tempera- 


The 75 watt lamp recommended above has a 
2705” Kelvin color temperature when used at 
rated voltage, and, therefore, a foot-candle 
meter should vive correct readings when used 
in conjunction with this source. 

When used to measure illumination levels 
provided by other sources, the reader is re- 
ferred to Table | and Figure 3 which give the 
color temperatures of various sources of il- 
lumination and the correction factor by whic 
the meter reading must be multiplied. 


1 Kelvin temperatures are measured from absolute 


273° centigrade 


zero, 
2. The color temperature of a source of light is the tempera- 
ture at which a blackbody must be operated to give a color 
matching that of the source in question. 

A blackbody is a temperature radiator of uniform tempera- 
ture whose radiant flux in all parts of the spectrum is the 
maximum obtainable from any temperature radiator at the 
same temperature. /lluminating Engineering Nomenclature 
and Photometric Standards, American Standards Associa- 
tion-Z 7.1-1942, para. 10.055 and 25.030, Iluminating 
Engineering Society, New York, N. Y. 
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Table I 


Color Temperatures of Various Sources.” 


Kerosene Lamp 2050 degrees Kelvin 
2493 degrees Kelvin 
2504 degrees Kelvin 
2670 degrees Kelvin 
2705 degrees Kelvin 
2740 degrees Kelvin 
2810 degrees Kelvin 
2960 degrees Kelvin 
2990 degrees Kelvin 
3025 degrees Kelvin 


25 watt incandescent lamp 
10 watt incandescent lamp 
50 watt incandescent lamp 
75 watt incandescent lamp 
100 watt incandescent lamp 
200 watt incandescent lamp 
500 watt incandescent lamp 
1000 watt incandescent lamp 
1500 watt incandescent lamp 
10 watt white fluorescent 
lamp 
40 watt blue-white 
fluorescent lamp 
Noon sunlight (direct) 
Overcast sky 
Clear sky (without direct 
sunlight) 


3500 degrees Kelvin 


4500 degrees Kelvin 
5500-6500 degrees Kelvin 
6000-7000 degrees Kelvin 


8000-9000 degrees Kelvin 

The illumination resulting from a_ point 
source obeys an inverse square law; that is, 
the illumination in foot-candles is directly 
proportional to the intensity of the source ex- 
pressed in candle power’ and is inversely pro- 
portional to the square of the distance from 


3—-Values given are for rated voltage. 


4--The candle is the unit of luminous intensity. The unit 
used in the United States is a specified fraction of the 
average horizontal candlepower of a group of 45 carbon- 
filament lamps preserved at the National Bureau of Stand- 
ards, when the lamps are operated at specified voltages. 
This unit is identical, within the limits of uncertainty of 
measurement, with the International Candle established in 
1909 by agreement between the national standardizing 
laboratories of France, Great Britain, and the United 
States, and adopted in 1921 by the International Commis 
sion on Illumination. 
Candlepower is luminous intensity expressed in candles. 
Illumination is the density of luminous flux on a surface; 
it is the quotient of the flux by the area of the surface 
when the latter is uniformly illuminated. /lluminating 
Engineering Nomenclature and Photometric Standards, 
American Standards Association, Z 7.1-1942, para. 05.025, 
05.030 and 05.035, Illuminating Engineering Society, New 
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Chats With Science Teachers IV 


Science and Imagination 


“There are one-story intellects, two-story intellects, three- 
story intellects with skylights. All! fact collectors who have no 
aim beyond their facts are one-story men. Two-story men 
compare, reason, generalize, using the labors of fact collectors 
as well as their own. Three-story men idealize, imagine, pre- 
dict; their best illumination comes from above, through the 
skylight.”—Oliver Wendell Holmes (1809-1894), American 
physician, philosopher, and poet. 


Are you developing three-story intellects in 
your science classes? Indeed, at what story 
does your own intellect operate? 

The core of the “three-story intellect” is 
undoubtedly its powers of imagination. Do 
you teach science in ways that encourage the 
imagination of your students? Do you chal- 


_ lenge your own imagination as you study? 


Imagination is possessed in varying degrees 
from zero to infinity, it seems—by students. 
Let’s give an example. Several years ago hun- 
dreds of students, tempted by a modest prize, 
sent in their caption for a simple picture. An 
airplane was flying above an ox-cart—s» 
“what is the best title for this picture?” Scores 
wrote “Ox-cart and Airplane,” and showed no 
imagination by this literal title. Scores wrote 
“Fast and Slow,” “Today and Yesterday,” 
“Two Highways,” and similar mild apprecia- 
tions of figurative expression. The prize was 
awarded ‘for the title, “Hi, Grandpa!” And if 
you fail to see how this brief phrase offers 
a wealth of comparisons between two genera- 
tions as to the tempo of living, the satisfac- 
tions of scientific achievement, and indeed 
the technology, then your imagination is not 


of the best! 


Teachers, too, are often unimaginative. A 
certain sober science teacher had no use for 
poets. To a thoughtful student he pointed ou' 
an “absurd inaccuracy” of Shakespeare, in 
which the Duke of Burgundy describes his 
hideaway in the Forest of Arden: 


“And this our life, exempt from public haunt, 
Finds tongues in trees, books in the running brooks, 
Sermons in stones, and good in everything.” 
William Shakespeare (1564-1616) in As Vou Like /t. 
Said the teacher: “Everyone should know 
that the sermons would be in the books. and 
the stones in the running brooks!” “But,” 


said the student, “we poets understand.” 


Imagination extends the pleasure derived 
from science. 


HANOR A. WEBB 


Secretary, National Science Teachers 
Association 
George Peabody College for Teachers 
Nashville, Tennessee 


“Were nature not beautiful she would not be worth know- 
ing, and life would not be worth living.”’-—/. H. Poincare 
(1854-1912), French scholar. 

Naturalists and scientists add to their “jov 
of the working” in proportion to their appreci- 


ation of this beauty. The happy scientist is 
“he that can draw a charm from rocks, or woods, or weeds, 
or things that seem all mute.”’ (Bryan Proctor, 1787-1874, 
English poet). 
Imagination in science broadens the under- 
standing of mankind. 
This understanding is one of the chief ob- 
jectives of science. 
“One impulse from a vernal wood 
May teach you more of man, 
Of moral evil and of good, 
Than all the sages can.” 
William Wordsworth (1770-1850), English poet 
Of course he who walks through the woods 
without imagination will see only the bark 
and the briers. He who walks with imagina- 
tion only may see fairies and goblins. But he 
who walks with science and imagination will 
see the struggles for survival, the brave at- 
tempts to bear fruit, “lucky” leaves in the 
sun and “unlucky” leaves in the shade, the 
adaptability of youth, the strength of matur 
ity, the dignity yet weakness of age. the final 
return “to dust.” One can go into the woods 
a worrier, but come out a philosopher. 
Imagination linked with scientific knowl- 
edge brings higher concepts of a Creator. 


. Earth's crammed with Heaven, 
And every common bush afire with God! 
But only he who sees takes off his shoes.”’ 
Elizabeth Barrett Browning (1809-1861), English poet. 
Science corrects creeds, but it confirms a 
Cause. A higher faith is required to accept 
the universal laws of nature than to agree to 
a program of thinking set by human author- 
ity. Said Francis Bacon (1561-1626) of Eng- 
land: “There never was a miracle wrought by 
God to convert an atheist, because the light 
of Nature might have led him to confess a 
God.” Scientists, more than others, can mar- 
vel reverently at the order of nature on scales 
Continued on Page 52 
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A Survey of State Syllabi for Science 


GEORGE G. MALLINSON* 


Western Michigan College 
of Education 
Kalamazoo, Michigan 


HE PURPOSE of this article is to present 
an up-to-date analysis of all the publica- 
tions prepared by state departments of educa- 
tion for science teachers. The analysis was 
made for the following reason: 

It was desired in view of many requests 
from classroom teachers for the table de- 
veloped in an earlier analysis 

1. To incorporate with the materials in the 
table in the previous report, materials 
found in more recent state publications 
for science. 

2. To present a table which would be of 
more use to science teachers than was 
the previous one. 

As a first step, letters were sent to the 
“Directors of Instructional Supervision” of all 
of the 48 states, requesting syllabi, courses of 
instruction, and any other publications pre- 
pared by the state departments of education 
in the field of science. The replies were tabu- 
lated and additional letters were sent, until the 
bulletins available were received or until noti 
fication was given that no bulletins for science 
teachers were available. 

The present analysis, therefore, represents 
all of the state publications for science avail- 
able on January 1, 1949. 


HE analysis was performed in the following 
manner: All of the publications were exam- 
ined to determine the major areas of informa- 
tion included in them. Two tables were then 
compiled, one for the elementary science pub- 
lications, and one for the secondary science 
publications. If the states considered grades 
seven and eight as elementary, the informa- 
tion in such publications was tabulated in the 
elementary science table, otherwise these 
grades were considered as secondary. 
"Associate professor of psychology and education 


** Assistant professor of education 


1 Mallinson, George Greisen, ‘‘State Publications for Teachers 
of Science,’ School Science and Mathematics, 
(February, 1947), 181-2. 
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KENNETH E. ANDERSON** 


University of Kansas 
Lawrence, Kansas 


Each table indicates the state and grade 
level, or course, for which the publication was 
prepared, the date of publication, and the 
areas of information included in them ac- 
cording to the following key: 

A. Aims and objectives 

B. Suggested units of study 
. Detailed course outlines 
. Reference list for students 
Reference list for teachers 
List of equipment and supplies 
. Suggested experiments 
. Suggested learning activities 

Suggested visual aids 

Science vocabulary 
. Laboratory layout or floor plans 

Suggested evaluative techniques 
. Teaching techniques and procedures 


SPAS 


T MUST BE emphasized that the appear- 

ance of certain areas in different syllabi 
does not assume equivalence. In some publi- 
cations, aims are definitely stated, in others 
they are implied. 

Table | which follows indicates the areas 
of information presented in the elementary 
science syllabi analyzed. Also listed are the 
grades covered and the year of publication. 

TABLE | 
Alabama (1-6), 1941; A, E. 
Arizona (1-8), 1938; A, B, C, D, E, F, G, H, 

I, L, M. 

Florida (1-6), 1947; A, B, C, D, E, F, G. H. 

1, L, M. 

Illinois (1-8), 1947; A, B, C, D, E, F, G, H. 

I, M. 
lowa (1-8), 1943; A, B, C, D, E, G, H, J, M. 
Kansas (1-8), 1947; A, B, C, D, E, F, G, H. 
Louisiana (3-7), 1941; A, B, C. D, E, G, H, 

I, L, M. 

Maryland (1-6), 1945; A, B, C, E. 
New Hampshire (1-6), 1944; A, B, C, D, E. 

F, G, H, I, M. 

New York (1-6), 1941; A, B, C, D, E, F, G, 

H, I, M. 
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North Carolina (1-7), 1941; A, B, C, D. E, F. 
G, H, I, L, M. 

Ohio (1-6), 1947; A, B, C, D, E, F, G, H. 

South Carolina (1-8), 1946; A, B, C. D. E, F. 


G, H, M. 
Tennessee 
(1-3), 1944; A, B, C, D, E, G, H, I, M. 
(4-6), 1944; A, B, C, D, E, G, H, I, M. 
(7-8), 1943; A, B, C, D, E, G, H, I, M. 
Utah (1-6), 1946; A, B, C, E, G, H. 1. 
Vermont (1-8), 1942; A, B, C, D. E, G, H, I. 
West Virginia (1-8), 1941; A, B. C, D, E. F 


G, H, L. M. 


Table I] which follows indicates the areas_ 


of information presented in the secondary 
science syllabi analyzed. Also listed is’ the 
date of publication. 


TABLE II 
Florida 
General Science, 
F, H, I, L, M. 
Biology, 1948; A, B, D, E. F, H, I, L. M. 
Chemistry, 1948; A, B, D, E, F. H. 1, L. M. 
Physics. 1948; A, B, D, E, F, H, I. L. M. 
lowa 
Biology, 1932; A, B, D, E, H, L. M. 
Chemistry, 1930; A, B, D. FE, F, G. H. L, M. 
Louisiana 
General Science (7-‘ 
Massachusetts 
General Science, 1930; F. 
Biology, 1930; F. 
Physics, 1930; F. 
Chemistry, 1930; F. 
Minnesota 
General Science (7- 
F, G, H, L, M. 
Biology, 1932; A, B, C, D, E, F, G. H. L. 
M 


(7-9), 1948; A, B.D, E. 


9), 1933; A, B, C. 


9), 1932; A, B. C, D, F. 


Physics, 1932; A, B, C, 


D, E, F, CG, H, L, 
M. 
Chemistry, 1932; A, B. C. D, E, F, G. H. 
L, M. 
Mississippi 


Biology, 1946; F, I. 


General Science, 1946; F. I. 
Chemistry, 1946; F, I. 
Missouri 
General Science, 1941; A. B. C, D, E. G. H. 
I, J, L, M. 
Biology, 1941; A, B, D. E. CG. H. I. J. 
L, M. 
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Adv. Phys. Sci., 1941; A, B, C, D, E, G, H. 
Chemistry, 1941; A, B, C, D, E, G, H, I, 
J, L,M 
Physics, 1941; A, B, C, D, E, G, H, I, J, 
L, M. 
Montana 
Biology, 1945; A, B, C, D, E. H, I, M. 
Chemistry, 1945; A, B, D, H. 
General Science. 1945; A, B, C, D, E. H. 
Nevada 


General Science, 1934; A. B, D, FE, F, L. 

Biology, 1934; A, B, D, E, F, L. 

Physics, 1934; A, B, D, E, F, L. 

Chemistry, 1934; A, B, D, E, F, L. 

Elem. Geol. & Minerology, 1934; A. B, D. 
E, F, L. 

New Hampshire 
Biology, 1931; A, 
Chemistry, 1931; 
Physics, 1931; A, 

New Mexico 
Biology, 1946; A, 


C, D, E, G, L, M. 
A, C, D, E, G, L, M. 
C, D, E, G, L, M. 


C, D, G, Hy 1, M. 


Chemistry, 1946; A, C, D, E, G, H, 1, M. 
Physics, 1946; A, C, D. FE. G. H. M. 
New y ork 

Chemistry, 1938; A, B. C, D, FE. F, G, H, 
K, L, M. 

Physics, 1938; A, B, C, D. G, H 
K, L, M. 

Earth Science, 1939; A, B, C, D. K. 

General Biology, 1936; A, D. G 
H. K. 

General Science (7-9), 1948; A, B. 

Radio, 1941; A, B. C, D. FE, F. G. I, K. 


North Dakota 
*General Science 9, 1931; A. B.C. D. EF, F. 


G. H, M. 
Biology. 1934: D, FE. H. 
Oregon 
General Science. 1937; A, B, D. E. F, G. H 


I, L, M. 
Biology. 1937; A, B, D, E, F, G. H, I. L, M. 
Physics, 1937; A, B, E, F. G, H. 1. L, M. 
Chemistry, 1937: A, B, F, G. 1. L, 

M. 

Pennsylvania 
General Science, (7-9 
F, G, H. I. J. M. 
South Carolina 
General Science, 


H. 1. 


), 1933; A, B,C, D. 


1946; A, B, D. FE, F, G. 
Continued on Page 38 
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Ammonium Oxalate as a Catalytic Oxidizer 
ARTHUR S. OBERMAYER* 


Central High School 
Philadelphia, Pennsylvania 


MONG the innumerable chemical reactions 
known, there are many oxidations which 
are surprising to a beginning student. One of 
these is the interaction of two oxidizing agents, 
with the consequent reduction of one of them. 
An example of this type is: 


(1) 5H,O, + 2KMnO, + 3H,SO, > 
K,SO, + 2MnSO, + 8H,O + 50, 


The beginner would suppose that no reaction 
should take place because he would expect to 
recognize one component as a usual oxidizing 
agent and the other as a usual reducing agent. 
In the case cited above, both components are 
commonly oxidizing agents. A second type of 
oxidation which surprises the beginner is the 
interaction of two reducing agents, with the 
consequent oxidation of one. An example of 
this type is: 


4 2 

(2) SO, + 2H,S > 2H,0 + 38 

The beginner is likewise puzzled by this re- 
action, as he recognizes both of these com- 
ponents as reducing agents, and therefore ex- 
pects no reaction. 

Probably the greatest surprise comes from 
discovering that one and the same compound 
can act as both oxidizing and reducing agent. 
the reaction being well named “auto-oxida- 
tion” or self-oxidation. 


34 
(3) NH,NO, > N, + 2H,0 


coe auto-oxidation is capable of taking 
place, even in the presence of a reducing 
agent. is demonstrated by the following evi- 
dence. gathered while making preliminary 
studies on sodium manganate, which were to 
be followed by some experiments in electro- 
lysis. 

Five grams of sodium hydroxide is melted 
in an iron crucible by means of a Bunsen 
flame. Now five grams of powdered manga- 
nese dioxide are added, with constant stirring 

\ member of the senior class and a student of chemistry in 


Central High School, Philadelphia. Dr. Harold J. Abraham 
is his instructor 
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and the mixture heated gently until effer- 
vescence stops. A large iron nail makes a 
good stirring-rod for this purpose. If no iron 
crucible is available, a porcelain evaporating 
dish will do, although it may require a blast- 
lamp and bellows to melt the sodium hydrox- 
ide. Care should be taken to see that the 
operator's head is not too close to the crucible, 
as spattering takes place. The process is other- 
wise quite safe. The equation is as follows: 


44 
(4) 2MnO, + 4NaOH + 0, > 


6+ 2 
2Na,MnO, 2H,0 

When the crucible is cold, it is set into a 
beaker and the crucible is filled with distilled 
water. By means of a stirring rod, the melted 
material is broken up and stirred until dis- 
solved. After about ten minutes, the green 
solution of sodium manganate (Na,MnO,) 
thus formed is poured into a 250 ml bottle 
and the operation repeated until about 125 
ml of the solution has been collected. The 
solution is allowed to settle for about 30 min- 
utes and the clear liquid carefully poured off. 
Its pH. as determined by “Hydrion Paper,” 
is eleven. 

If 2.5 ml of this sodium manganate solution 
is mixed with 15 ml of distilled water and 
then 2.5 ml of saturated ammonium oxalate 
solution is added (the pH now becomes 
eight’), the green solution becomes red, sug- 
gesting the formation of sodium perman- 
ganate (NaMnO,), the valence of the man- 
ganese rising from 6+ to 7+. The reaction 
takes place at 1°C as readily as it does at 
room temperature. If this red is truly caused 
by the presence of permanganate ion, then it 


1—The reaction does not go to completion, some MnO, re- 
maining undissolved, thus making it necessary to wait for 
a time before decanting the clear solution. 


2—-When checked by means of a Beckman pH meter, the pH 
of these solutions were found to be as follows: before addi- 
tion of saturated ammonium oxalate, 11.3, after addition, 
9.25. Since the pH of the ammonium oxalate solution is 
6.3, is acidity does not seem sufficiently high to be the 
cause of the fall in pH from 11.3 to 9.25, especially since 
equation 5 indicates that the alkalinity, far from falling, 
should rise, due to the formation of NaOH. Since the 
addition of 2.5 ml of the ammonium oxalate solution to 
2.5 ml of a sodium hydroxide solution containing an 
amount of the latter equivalent to that represented by the 
aliquot of the green manganate solution lowered the pH 
only 0.1 unit, ie. from 11.3 to 11.2, a possible explana- 
tion for this decrease in pH seems to be the presence of 
the compounds of manganese, which may somehow act as 
a buffer. 


21 


Be, 


% 
4 
i 


would seem that we have here the greatest 
surprise of all, namely the oxidation by a re- 
ducing agent (ammonium oxalate) of a sub- 
stance which may be regarded normally as au 
oxidizing agent, sodium manganate, and we 
have thus turned the tables on oxidizing 
agents, the oxidizer becoming the reducer and 
the reducer becoming the oxidizer. 


INCE the theory that the ammonium oxalate 

is, in this case, an oxidizing agent seemed 
too extravagant to believe, the thought oc- 
curred that it might be behaving as a catalyst. 
If that were the case, the manganese in the 
sodium manganate (valence 6-+-) must have 
undergone auto-oxidation, part of it being 
oxidized to permanganate (valence 7+-) and 


part being reduced to a lower valence—per- 


haps the dioxide (valence 4-++-)—according 
to the following equation: 


6+ 
(5) 3Na,MnO, + 2H,0 — 
7+ 44 
2NaMnO, + MnO, + 4NaOH 


If this were so, the oxide, being insoluble. 
would show up either as a precipitate, or in 
colloidal suspension. The latter proved to 
be the case, and was verified by the follow- 
ing experiments: 

1. Since electrolytes discharge colloids, a 
few pellets of sodium hydroxide were added 
to the red solution (i.e. ammonium oxalate 
plus green Na,MnO, solution) and the mix- 
ture shaken until the sodium hydroxide was 
dissolved. After about 15 minutes, a brown 
flocculence appeared at the top (oxide of 
manganese) and the red changed to the true 
permanganate color because the latter was 
no longer affected by the color of the brown 
suspension (see No. 3 below). 

2. When a beam of light was focused upon 
another sample of the red mixture in a dark 
room, a Tyndall cone was obtained’ 

3. The red color resulting when ammonium 
oxalate solution is added to sodium man- 
ganate solution is not the purplish red of per- 
manganate, but the red resembling that of 
ferric thiocyanate. That the permanganate 
ion was probably present, however, and was 
“discolored” by the suspended oxide of man- 
ganese was proved by making a dilute solu- 


1. The apparatus used is the Abrahams-Dubner Tyndallometer 
described in J. Chem. Educ. 20, 2, (Feb., 1943) 
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tion of potassium permanganate and adding 
to it a few drops of a mixture of manganese 
sulfate and ammonium hydroxide. (This pro- 
duces colloidal oxide of manganese). The 
color immediately changed from the purplish 
red of permanganate to the same “ferric thio- 
cyanate” color mentioned above. 


HE interaction of oxalate and permanganate 
in acid medium is thoroughly understood 
and widely used as an analytical method. No 
reference was found in the literature con- 
sulted concerning the interaction of these sub- 
stances in alkaline medium, as discussed in 
this paper. 

Views on the phenomenon of oxidation- 
reduction have undergone quite a change 
with the advance of time. At one time it 
seemed possible to classify some chemical 
compounds as oxidizers and others as re- 
ducers. Yet a glance at equation ? above will 
show that SO,, a common reducing agent, can 
be an oxidizing agent towards the sulfur of 
H.S. Furthermore, ability to oxidize may var: 
from the feeble powers of potassium ferri- 
cyanide to the great powers of nitric acid. 
Oxidation-reduction is a relative term and the 
agents which bring the changes about should 
be thought of as distributed along a scale, not 
as comprising two distinct groups. 


John Scott Award 


Dr. Merle A. Tuve, Director of the Depart- 
ment of Terrestrial Magnetism at Carnegie 
Institution, Washington, D. C., received the 
John Scott Award at Girard College, Phila- 
delphia, December 15, 1948 for his outstand- 
ing contribution to the development of the 
proximity fuse during World War Il. Former 
well-known recipients of this award include 
Madame Curie, Thomas A. Edison, Guglielmo 
Marconi. Lee DeForest, and Dr. Irving Lang- 
muir, 


Nurses Needed 


A nationwide Army nurse procurement pro- 
gram has been put into effect because of the 
great need for nurses to enter the military 
service in sufficient numbers to give adequate 
nursing care to the new inductees. One esti- 
mate indicated that 3,800 nurses would be 
needed by June 30, 1949, 
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This and That: 


NORMAN D. JONES 
President, National Science Teachers Association 


President’s Report 

The Cooperative Program of the Science 
Teaching Societies of the A.A.A.S. held at 
Washington, D. C., December 27-30. 1948, is 
now history. Judging from the many fine 
comments in the correspondence flowing 
across my desk, it was a great success. A fine 
program. relatively good attendance, etc., 
made those responsible for the various items 
feel that the time and energy spent was well 
worth while. Congratulations to each of you 
for your part in making our meeting a suc- 
cess. 

The board of director’s meetings had many 
items of business to handle. It was gratifving 
to note that 24 of the 26 members were pres- 
ent. Extra copies (while the supply lasts) of 
the minutes of the business sessions may be 
had, if you so request it from our executive 
secretary, Mr. Robert H. Carleton. 

Many members “sat-in” with us at our 
board of directors meetings and expressed 
appreciation for the opportunity of gaining 
an insight into the many matters handled in 
the two evenings set aside for this purpose. 


Student Memberships 

In this column in the December Science 
Teacher mention was made of schools taking 
advantage of the $1.00 membership for pros- 
pective science teachers. 

Word comes that Dr. Ralph Powers of 
Teachers College. Columbia University, sent 
in 49 memberships from his science students. 

Affiliates 

Welcome to the Westchester State College 
Science Club. an organization of prospective 
teachers. Mr. Armand De Sanctis is president 
of this group and Dr. Robert Gordon, an 
N.S.T.A. Area Director for that part of Penn- 
sylvania, is its sponsor. Dr. Gordon, Mr. De 
Sanctis and several students attended our re- 
cent Washington program and board of direc 
tors meeting. Recently 18 individual student 
memberships to N.S.T.A. were received from 
them. 

Are there other such groups among our 
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Teachers’ Colleges? If not, it may be that 
such organizations could be formed. 

Through an oversight (our apologies of- 
fered) the Association of Laboratory Assist- 
ants, New York City, was inadvertently 
omitted from the published list of our affili- 
ates, 

Many fine meetings of affiliated groups 
have been reported. If we knew about them 
early enough, we would be glad to carry an 
item on the meetings. 


News 

Our most distant members in attendance 
at the Washington meeting were from Cali- 
fornia—Mr. Adrian Gentry of San Diego 
Mrs. Blanche Bobbit of Los Angeles and Mr. 
Bayard Buckham of Oakland. 

Mr. Borge Michelson, 19 Avenue Kleber, 
Paris XVI, a UNESCO science member, was 
in attendance at our Christmas meeting. 

Dr. J. S. Richardson and Dr. G. P. Cahoon 
of Ohio State University are setting a record 
for continuous meeting after meeting attend- 
ance. It is always a pleasure to have them 
present. 

Greetings and good wishes for the organi- 
zation have been received recently from Sr. 
Lebron Ortez, past president of our affiliate. 
the Puerto Rico Science Teachers Associa- 
tion; Mr. F. Daniels, science supervisor of 
the Malayan Schools; and Roy W. Stanhope, 
head of science department of the Maitland 
Boys School in New South Wales, Australia. 


Membership 
It is gratifying that we have already sur- 
passed last year’s membership. We are still 
short of our goal, however. Have you secured 
a couple of N.S.T.A. members (new or re- 
newal) for this year yet? Your help to attain 
our goal will be appreciated. 


Affiliation Voted 
N.S.T.A., having cooperated for some time 
in the work of the National Society for Medi- 
cal Research, voted affiliation with this society 
at its recent meeting. The purpose of the so- 
Continued on Page 47 
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Audio-Visual Aids 


Edited by CHARLES R. CRAKES 


The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 


Dr. Milton O. Pella here presents one of 
the most interesting and helpful articles on 
Audio Visual Aids in Teaching Science car- 
ried in this journal. 

Dr. Pella earned the B. A. degree at Mil- 
waukee State Teachers College and the M. S. 


degree and the Ph.D. degree at the University 
of Wisconsin. 

He now serves at the University of Wiscon- 
sin as lecturer on methods of teaching science 
in the elementary and secondary schools. 


C. R. Crakes. 


Audio-Visual Aids in Teaching Science 


HE BELIEF that sensory experience is the 

foundation of all intellectual activity is 
shared by many. If this statement or belief 
is true, then all intellectual activity is de- 
pendent upon sense perceptions. Sense per- 
ception involves the stimulation of the sensory 
receptors. Experiences are received by the 
pupil through his sensory apparatus; he sees. 
he feels, he smells, he hears, and he tastes. 
These are the paths over which all stimuli 
reach the learner. They are the connection 
between the organism and its environment. 

Experience is gained by human beings 
through direct contact with objects or pheno- 
mena, pictures of objects or phenomena, and 
oral or written symbols. Oral or written sym 
bols are interpreted by the learner in terms of 
his past experience. It is readily noted that 
learning through the use of these symbols 
alone results to a large degree in verbalism 
rather than functional understanding. If oral 
and written symbols are to be of value in 
learning in science, they are to be accom- 
panied by other sensory experiences which 
serve as a basis for their interpretation. Think- 
ing is carried on by the use of symbols or 
words which represent objects, actions. or 
concepts.,| Words or) symbols are generally 
meaningless unless based on concrete experi- 
ence. 


NE OF THE objectives of science education 


is: To develop a functional understanding 
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MILTON O. PELLA 
The School of Education 


University of Wisconsin 
Madison, Wisconsin 
of certain concepts, facts and pripnciples. The 
realization of this objective requires that the 
concepts to be presented be defined and that 
all experiences provided contribute to the de- 
velopment of the defined concepts. Basic to 
the functional understanding of any concept. 
fact, or principle is experience. 

In the teaching of science several methods 
have been employed. These have been de- 
scribed as the texthook method. lecture 
method, demonstration method, and labora- 
tory method. The use of any one method ex- 
clusive of all others is of little value. All 
methods must be employed in their appropri- 
ate places if learning is to result. 

Audio-visual instructional materials have 
been added to the above methods of instruc- 
tion. The use of audio-visual materials in- 
volves the presentation of knowledge to be 
gained through the eve. Such instruction in- 
volves not only motion pictures but also ob- 
jects. models. charts. graphs. lantern slides. 
field trips, film strips. microscopes. telescopes 
and specimeng. 

Audio-visual instructional materials are not 
ends in themselves. but rather are means to 
an end. Audio-visual aids are tools of instruc 
tion. Each type of visual instructional ma- 
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terial properly used in the most appropriate 
places makes for more efficient learning. 

An example of the use of audio-visual aids 
in teaching a unit on light in a junior high 
school science class is given here to illustrate 
what is meant by their proper use and ap- 
propriate place. 


INCEPTS or understandings concerning 

light sources, refraction, reflection. trans- 
mission of light, opaque. transparent and 
translucent substances may be easily demon- 
strated. The teacher may perform the demon- 
strations and the pupils tell or observe the 
results. This is commonly referred to as the 
silent demonstration. In many cases it is de- 
sirable to have each pupil supplied with an 
outline directing his observations. A discus- 
sion of the observations is carried on after 
the demonstration. 

Concepts concerning the transmission of 
light through other media, shadows, lenses. 
mirrors, telescopes, microscopes, real and vir- 
tual images, and the nature of light are most 
effectively developed through individual lab- 
oratory experiences. The individual labora- 
tory activities are to be properly directed 
through the provision of instructions devel- 
oped by the teacher or with instructions de- 
veloped cooperatively by pupil and teacher. 
The pupil will record his observations and 
the results will be discussed at the end of 
the laboratory period. During this laboratory 
period great strides can be made in develop- 
ing good techniques. It is always more ad- 
visable to help pupils develop the correct 
techniques the first time, since it is common 
knowledge that it is easier to form a new 
habit than to break an old one. 

Concepts concerning the nature of color 
are not so easily demonstrated, so other visual 
aids are to be used. During some one labora- 
tory period or demonstration period the pupils 
have, or at any rate, have seen a prism used 
to break up white light into its primary colors. 
The pupils know that white light is made of 
violet, indigo, blue, green, yellow, orange. 
and red. 


HE MEANING of color is introduced at 

this time and a sound motion picture is to 
be used. The title of the film is “The Nature 
of Color.” produced by Coronet Films. 62 
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East Water Street, Chicago, Illinois. The 
pupils are prepared to see this film through 
the discussion of the difference between color 
and pigment. Other questions proposed are: 
What makes an object look red, green, blue, 
black or white? How are shades of color pre- 
pared? Is it done by adding colors or pig- 
ments? What is meant by the additive pro- 
cess? The subtractive process? These ques- 
tions are answered in the film. The pupils 
will be discussing these questions after view 
ing the film. 

The film begins with an understanding the 
pupils already possess. The first frames refer 
to color and the composition of white light. 
At this time it is to be pointed out that in 
using any film or visual aid, care must be 
exercised to have the pupils’ level of compre- 
hension in mind. The visual aid should al 
ways begin at the academic level of the pupils. 
The film is not to be used until the proper 
academic level is attained by the pupils. The 
film goes on from the composition of white 
light to the answers to the proposed questions. 
Following the viewing of the film, the an- 
swers to the questions are discussed. After 
the questions are answered many problems 
are proposed as a means of evaluation. Some 
of these are: If pure red and pure yellow pig- 
ments are mixed together, what colors will 
be reflected? What colors will be absorbed? 
After the pupils have speculated as to the an- 
swer based on the understandings from the 
film, some pigments are mixed. This is re- 
peated with many combinations including the 
mixing of all the pigments in a paint box. 


NEXT step in presenting the meaning 
of color is carried on through the use of 
commercially produced 3144 x 4 slides. The 
slides are so prepared as to eliminate certain 
colors of the spectrum. One slide is minus 
blue, another minus red, another minus green, 
and another minus violet. The minus red slide 
is placed in the lantern and pieces of colored 
paper are viewed. The pupils are able to see 
that the red paper looks grey in the minus 
red light. |Pupils stand in the light and ether 
pupils describe the colors of their clothing. 

This is repeated among the other slides. 
From this discussion the problem of color 
Continued on Page 45 
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A Science Fair—Its Organization and Operation 


HE FIRST Greater St. Louis Science Fair. 
March 29-April 2, 1948, was acclaimed by 
numerous authorities as the greatest step in 
educational advancement to be made in St. 
Louis in many years. The enthusiasm aroused 
and plans already being discussed by students 
for exhibits to be entered in the second fair 
attest to its value. 

The idea of fairs is not new. New York City 
and Pittsburgh (Buhl Planetarium) as well as 
many state and local academies of science 
have conducted science fairs for vears. 

The Providence, R. I., Fair held in April. 
1946, however, probably should be credited 
with the idea of newspaper sponsorship. the 
first of its kind. Washington, D. C., organ- 
ized a fair for 1947 and St. Louis for 1948. 
Each succeeding year the calibre of these fairs 
has risen, so, improvements are likewise ex- 
pected for the Second Science Fair in St. 
Louis; but it is doubtful whether the total 
number of entries, 1,013, will be surpassed. 

Suffice it to say that this first adventure 
into this field by far exceeded expectations. 
In fact it would have been considered success- 
ful with only half as many entries. 


ANY requests have been received for de- 
tailed information on the procedures to 
be followed in organizing and administering 
a science fair. The writer, who was general 
chairman, accepted the responsibility for pro- 
ducing this Fair, knowing full well the tre- 
mendous amount of work involved. It is not 
claimed that these procedures are the only 
ones or the best. However. this information 
may be of help to others in developing fairs 
in their own communities. The remainder of 
this paper will take up the organization and 
operation of our fair in two phases. The firs 
phase is general organization: financing. space 
arrangements, sponsorship, etc.; and the sec- 
ond phase is a description of the committees’ 
set-up, their general duties and responsibili- 
ties. 
Financing 
It is essential that sufficient funds be forth- 
coming to cover adequately all expenditures 


*General chairman and organizer of the Greater St. Louis Fair 
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Southwest High School 
St. Louis, Missouri 


that may arise. Do not try to start one until 
you are assured sufficient money will be avail- 
able for your use. The cost of fairs held to 
date have invariably surpassed expectations: 
so do not limit yourselves by specifying a set 
sum. Be just, however, in stating this pos- 
sibility so that your sponsor will be prepared 
for such. Many unexpected expenditures arise 
at the time of actually staging this fair. This 
is no time to have to stop and consider 
whether this or that can be done so as not to 
exceed the budget. There are worries enough 
to get the “Show” ready for the “opening 
date” without having to combat financial ob- 
stacles. Expenditures have varied from $500 
to $2.500, not counting “awards”——depender 


of course on many factors. 


Sponsorship 

HERE ARE many ideas on sponsorship, but 
here will be presented the method chosen 
for the St. Louis Fair. Whether one or more 
sponsors should be secured will depend on 
many factors. There are many advantages to 
single as well as multiple sponsors. It was 
felt that our “multiple” arrangement was best 

for our purpose. 


a.) Without hesitation it is recommended 
that your city newspaper (The St. Louis 
Star Times, for ours) be secured as one of 
the sponsoring bodies. The publicity value 
is invaluable. The newspaper will use all its 
resources in assuring a successful fair, in 
building up interest among possible en- 
trants, in keeping the public informed of 
progress being made, and in developing 
eagerness to attend and see the fine work 
that will be displayed. 

b.) The sponsors can find no better place 
to display adequately all exhibits than a 
college or university field house or gym- 
nasium (Washington University field house 
used). There are many advantages to such 
a place among which are: the opportunity 
it offers students to become acquainted 
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with the faculty, campus, etc., since the 
later life of many of those having entries 
will be centered there. 


c.) Someone must assume responsibility 
for directing the tremendous (but very 
pleasing and finally gratifying) amount of 
work necessary to stage a fair. Personnel 
to do the work will be easier to secure if 
there is a local or metropolitan area organi- 
zation of science teachers. If not, then a 
group should be recruited for this purpose. 
Very few can imagine or visualize the bene. 
ficial possibilities of such a project, so there 
will be many of the “doubting Thomas” 
type until they actually see one. However, 
there will always be a “faithful few” who 
will endeavor to assist so that it may be 
held. This triple responsibility of sponsor- 
ship proved to be an ideal combination to 
assure success. 
Honorary or Advisory Committee 
MANY public spirited leaders will lend en- 


couragement and serve in an advisory 
capacity. Suggested for this are your Cham- 
ber of Commerce officers, mayor, school offi- 
cials, leaders of various educational and scie | 
tific organizations and others. 
Executive Committee 

This should be a very small group, probably 
three but not more than one, from each spon- 
soring body which approves plans developed 
by the Central Committee, expenditures be- 
fore they are made, ete. 

Central Committee 

This should be a relatively small group, 
(too much time is consumed in discussion 
otherwise), composed of main committee 
chairmen whose duties are to develop plans 
for staging the fair. As mentioned above all 
such plans must be presented to the Fxecutive 
Committee for approval before being put into 
practice. The actual production of the fair 
will be in the hands of this group. 


Committees 


HE NUMBER of committees is governed by 
the needs of the particular plans for your 
fair. The following ones have been suggested 
for the second “Fair” in St. Louis. 
a.) Resource Committee shall assume re- 
sponsibility of making arrangements for ad- 
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vertising, and conducting area meetings of 
teachers and children to advertise and 
clarify the whole fair enterprise. 

b.) Promotion Committee shall aid in gen- 
eral advertising through newspapers, radios, 
brochures, posters, and application blanks, 
and will co-operate with the Resource Com- 
mittee in part. 

c.) Placement Committee shall make the 
floor plan of exhibit locations, procure and 
arrange tables, outlets, aerials, etc., work 
out a system of coding exhibits and making 
record cards, and manage the dismantling 
of the fair. 

d.) Clerical Records Committee shall have 
charge of mailing out all registration ma- 
terials, of enrolling exhibitors at the field 
house, of keeping all records during judg- 
ing of exhibits. 

e.) Judging Committee shall secure the 
proper number, variety, and calibre of 
judges, assign judges to respective areas of 
the field house, seal name cards before judg- 
ing begins, see that all exhibits are judged 
before dismissing judges, prepare and pre- 
sent awards, prizes, certificates, etc. 

f.) Student Aid Committee shall organize 
student helpers to assist in placement of 
exhibits, act as ushers, and do “police 
duty” during the fair (except during judg- 
ing). 

g.) Awards Committee shall secure any 
prizes, awards, certificates, scholarships, 
etc., desired by the Central Committee. 

h.) Program Committee shall arrange for 
the “Opening Night Program” and the 
“Closing Night or Awards Night Program.’ 
It also shall be responsible for the public 
address system. 

i.) Supervisory Committee in cooperation 
with the Student Aid Committee shall for- 
mulate a schedule that provides proper 
supervision at all hours of public exhibi- 
tion of projects. 


Sub-committees 
Due to the amount of work evolving from 
some of the above committees, matters might 
be expedited and the load better distributed 


if certain of the committees are sub-divided. 
Continued in April issue 
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3 Edited by MARGARET E. PATTERSON 
cs Secretary, Science Clubs of America 


© A department devoted to the recognition of the splendid work being done by science club members and their 
sponsors. Material for this department, such as student made projects; demonstrations and posters; outstand- 
ing club programs; state and regional meeting announcements; should be sent to Miss Patterson, Science Clubs 
of America, 1719 N Street, N. W., Washington 6, D. C. 


Third Annual Junior Scientists’ Assembly 
CIENCE education is at the crossroads. Do KEITH C. JOHNSON* 


we educate only for specialists or only for , : R 
the masses; or must we face a dual re- Public Schools, Washington, D. C 
sponsibility for both? Science education to- 
day, more than ever before, must come to 
recognize and accept this last point of view. 
There is growing concern over the apparent 
failure of our schools to give the general pub- 
lic an appreciation of science’s place in our 


sciettists before the convention of the Science 
Teaching Societies brought out many sugges- 
tions which should be extremely helpful to 
science teachers. All but one of the young 
research students are already high schoo! 
, : graduates. A few have been out as long as 
society and over the apparent inadequate — come 
seven years. erelore, they expressed some 
preparation we give our potential scientists. 
Fourteen members of the Third Annual 
Junior Scientists’ Assembly. representing six 
4 states and the District of Columbia, gathered 
in Washington, D. C.. December 30, 1948, to youth, 
discuss their viewpoints on “Science Educa- 
tion for All American Youth.” The points of 


view expressed by these promising young ; : : 
high school senior to Ph.D. candidate. are 
Head of the department of science, divisions 1 to 9, of the 
public schools, Washington, D. C. 


very different viewpoints on methods of sci- 
ence teaching; but agreed that a general sci 


ence education is desirable for all American 


Hk PANEL members, ranging in age from 
17 to 23, and in professional training from 


listed below: 


*Janet Mary Jacobson BS. MD — L. of Wisconsin, now interning Medicine 
Oak Park, Ill. at Med. College of Virginia 
*Robert Lee Lynch BS W. Va. Wesleyan, now continuing Physical 
Weston, W. Va. study at U. of Richmond, Va. Chemistry 
*Bernard Louis Strehler BS Johns Hopkins, now teaching Biology 
Johnstown, Pa. and studying there 
* Joseph Milton Fox BSChE of Pa.. employed by Sharp & Chemical 
Philadelphia, Pa. Dohme and studying at night Engineering 
*James Gray McLoughlin RME Rennselaer Poly. Inst... emploved Mechanical 
Rome, N. Y. by DuPont, Wilmington, Del. Engineering 
*Ray Reinhart Schiff AB Harvard. on leave from Westing- Nuclear 
New Rochelle, N. Y. house Res. Labs... now con- Physics 


tinuing study at Columbia 


The fourteen members of the pancl for the Third Annual Junior Scientists’ Assembly. Credit: Science Service. i 
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Much thinking and discussion went into the planning of the panel program. Credit: Science 


*Nancy Agnes Durant 
Alexandria, Va. 
* Jacques Charles Poirier 
Washington, D. C. 
/ Anthony G. Oecttinger 
New York City 
*David Gordon Shappirio 
Washington, D. C. 
*Barbara Claire Wolff 
Flushing, N. Y. 
William E. Atkinson 
Richmond. Va. 
*Ronald Charles Breslow 
Rahway, N. J. 
Robert Schaub 
Huntington, W. Va. 


honorable mention * winne 


winner in annual Virginia Science 


Disagreements in 


AB 


PhB, BS 


Radcliffe, now continuing her 


studies there 


U. of Chicago, now studying for 
an advanced degree there 


Harvard 

U. of Michigan 
Swarthmore 

U. of Virginia 


Harvard 


Marshall High School 


Service. 


Anthropology 


Physical 
Chemistry 
Industrial 
Management 
Chemistry and 
Entomology 
Genetics 


Industrial 
Chemistry 

Medical 
Research 

Medicine 


# grand scholarship winner in annual national Science Talent Search 


Talent Search, 


viewpoint were resolved in heated discussions at dinner time. 
Credit: Science Service. 
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Dr. Morris Meister, Chairman of the Junior 
Scientists’ Assembly Committee, opened the 
meeting with an explanation that the Junior 
Scientists’ Assembly was an outgrowth of a 
resolution of the late Dr. Otis W. Caldwell in 
his ardent endeavor to encourage youthful 
scientists. After each member had introduced 
himself, the panel chairman, Ray Schiff. pre- 
sented the questions for discussion. 


1. What science program should be pro- 
vided for the 12 years of public school? 
When should science be introduced? 
Should it be taught differently to the 
average student than to the talented* 
What sciences are essential to the train- 
ing of the average citizen? 


HE PANEL agreed there is need for all stu- 
dents to receive a more general preparation 
in the field of science education. But they 
contended that science teachers today are too 
much interested in the teaching and parrotting 
of facts; there is too much emphasis on the 
training of students preparing for college, and 
too much urgency for students to work to- 
ward passing tests at the end of the course. 

The panel urged that scientific method 
rather than fact should be stressed in the 
teaching of science. They thought some type 
of general science course designed for every- 
body is badly needed and this program should 
begin as early as the junior high school age. 
if not earlier. It was felt that too much spe- 
cialized science is taught in our high schools. 
They said: “We do not have to know thermo- 
dynamics to ride a train. We do not need 
chemistry or physics to know how to use a 
refrigerator, and yet we need to know enough 
about these things, about how they work, to 
live with them.” 

One of the panel members, who has taught 
high school science teachers as a fellow in 
university, levelled a rather serious charge at 
high school science teachers. Mr. Strehler 
said: “Among my duties is the teaching of 
high school teachers. I was singularly im- 
pressed with the lack of curiosity they ex- 
hibit. They act as if they are taking their 
science course for the college credit they re- 
ceive for it rather than for the satisfaction of 
natural curiosity. They look at the course as 
a step upward in economic scale rather than 
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Pointed questions from the science-teacher-audience put the panel 


members “‘on the spot.’’ Credit: Science Service. 


for what it will do for them on the intellectua! 
scale.” 


LL THROUGH the discussion on the first 
question posed by the chairman, stress wa« 
laid by the panel members on the importance 
of recognizing science as one of the humani- 
ties in the educational program. Mr. Oettingey 
said: “We ought to specialize in non-speciali- 
zation in our science education program.” 
Perhaps teachers would not agree to this; but 
it certainly shows that these young scientists 
felt the need for a broader preparation in 
science. 
The chairman then turned the discussion to: 
2. What should be the 
philosophy— 
toward his class work with students? 
toward his out-of-class work with stu- 
dents? 
toward brilliant students? 
toward slow students? 
toward average students? 
about his own training in science? 


science teacher's 


The panel expressed many points of view 
on these questions. The philosophy of teach- 
ers: “I taught your father chemistry and what 
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was good enough for him should be good 
enough for you” was often. mentioned. The 
panel members felt that times have changed 
and our methods should be adapted to meet 
the problems of today. However, they recog- 
nized these new approaches cannot be aehieved 
when teachers are hindered by police duties, 
homeroom assignments, collecting tickets at 
the football game, low income, ete. 

The panel members felt that large classes 
are not conducive to good teaching; that more 
equipment and time should be put at the dis- 
posal of science teachers. They harped on 
“bringing the equipment out of the closets 
and display cases.” 


HE GENERAL feeling of the panel seemed 
to be that science teachers could do a great 
deal more to stimulate interest in science if 
the students in the class were not all held to 
the same level of achievement. It was sug- 
gested that something be worked out by 
teachers to allow the fast students to progress 
according to their ability. Holding able stu- 
dents back to let the average or slow catch 
up often makes the former lazy, they thought. 
Wherever possible, greater freedom in meet- 
ing the needs of the students rather than hold- 
ing to rigid prescribed courses was urged. 
Mr. Schiff directed the panel's attention to: 
3. What emphasis should be put on outside- 
of-school science training— 
from parents and other adults? 
from newspapers, magazines, movies. 
radio, ete.? 
from science clubs, junior academies 
of science, ete.? 

There was a decided difference of opinion 
among members of the panel on these ques- 
tions. Outside-of-school training often leads 
to narrow specialization and little understand- 
ing about other fields of science, they thought. 
For instance, “a radio ham knows all about 
radio, but little about anything else.” 

Opponents of this stand stated that “interest 
in some specialization is not learned in school. 
It must be done in out-of-school hours.” Thes 
pointed out we live in an era of specialization 
and therefore some opportunity to specialize 
should be offered. They agreed science clubs, 
junior academies of science, science fairs. 
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etc., offer excellent opportunities for the en- 
couragement of specialization. They cautioned 
that it is a responsibility of the science teacher 
to point out the values of a broad science edu- 
cation and to discourage too narrow speciali- 
zation too early. 


N GENERAL the panel criticized the lack of 

a balanced program. A program of conser- 
vation education is missing in many city com- 
munities. Many fields of science are neglected 
while traditional emphasis is placed on chem- 
istry and physics. Meteorology, 
astronomy, electronics, and atomic energy 
are areas missing from many science educa- 
tion programs, and yet these fields have a 
profound effect upon our living today, they 
insisted. 


The general theme of the panel seemed to 
be that there is a need for a broad science 
education beginning as far back as the first 
grade and continuing in increasing com- 
plexity through high school graduation. 


Coming from gifted high school graduates 
who are now in science research work, these 
recommendations should arouse serious con- 
sideration from science educators. 


The First Junior Scientist's Assembly was held in 1946 dur- 
ing the AAAS convention in Boston under the direction of 
Dr. Herbert Zim. The Second, directed by Dr. John W. 
Thomson Jr., was held in Chicago in 1947 at the AAAS. A 
Fourth is planned for 1949 at the AAAS in New York City. 
Two summer Junior Scientist's Assemblies have been held on 
the West Coast: one in San Diego in 1947 and the other in 
Berkeley in 1948. Dr. Morris Meister has been the chairman 
of the committee planning these events since their inception. 


Automotive Training Books 


Irving Frazee, assistant manager of the 
service department, Ford Motor Company, is 
the editorial co-ordinator and one of the 
authors of a new book, Automotive Funda- 
mentals, designed to aid students, mechanics 
and others interested in automobiles in the 
principles of “how and why” cars, trucks and 
tractors work. This is the first of a series of 
ten automotive training books to be published 
by the American Technical Society. 


New Films 


The Society for Visual Education, Inc., an- 
nounce two new series of film strips in sci- 
ence. One series deals with Foundations of 
Chemistry, the other with Human Biology. 
Write for a description of the films. 
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Aids to Elementary Science Teachers 


DWIGHT E. SOLLBERGER 


State Teachers College 
Indiana, Pennsylvania 


The Problem of Learning the Content. 

By content is meant the fund of scientific 
knowledge which the teacher possesses. It is 
the information that the teacher tries to pass 
on to the children. By and large it is the basis 
for passing or failing the children. While the 
merits of this are debatable. the elementary 
teacher usually feels so deficient in science 
content that she is unable to teach science. 


ANY teachers now teaching have had few 

or no courses in science during their 
teacher preparation. Many colleges now re- 
quire six hours of biological science and six 
hours of physical science. This may or may 
not be followed by a three-credit course in 
teaching methods in elementary science. Pre- 
sumably recent graduates from these colleges 
could be expected to handle science at the 
elementary level with some degree of success. 
They should also be able to help teachers in 
service to set up a science program. Teacher: 
in service might be interested in taking a 
course in biological or physical science or in 
teaching methods in science for the elemen- 
tary school. Those still working for their de- 
grees might well consider this possibility. 
However, a problem of attitude still remains. 
No amount of science course-work will pre- 
pare an elementary teacher to answer the sci- 
ence questions of the children. No amount of 
preparation will enable the teacher to exercise 
an authoritative role in science instruction. 
Such a procedure violates the very spirit of 
the science program. In elementary science 
children learn by observation and experi- 
mentation. The wise teacher will guide them 
to this type of procedure many times when 
she knows the answer perfectly well. Perhaps 
it would be simpler to tell the children the 
answer, but the good teacher realizes that the 
method is often as important or even more 
important than the answer. At other times 
the teacher can go to the same sources for 
the answer with the children. Such procedures 
remove the teacher from the pedestal of 
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authority which is a difficult position to main- 
tain. Such a teacher admits not knowing an 
answer to a question but not a lack of in- 
terest in finding the answer. Such a pro- 
cedure may be difficult to follow in reading. 
spelling, or arithmetic, but it is the very stuff 
of which science is made. 

In addition to the above suggestions which 
are primarily matters of attitude, it must be 
kept in mind the science content for the ele- 
mentary school is just what the words imply. 
It is elementary science. Unfortunately an 
attitude of mysticism is often present in the 
minds of elementary teachers in regard to 
science. The great accomplishments of sci- 
ence seem like magic when in truth they are 
simply the result of careful observation and 
patient work. 

Probably most adults with or without 
courses in science beyond the high school 
possess the necessary information to teach 
science in the elementary school, but they lack 
skill in imparting this information to children. 
Certainly a person who has finished high 
school should have a background of informa- 
tion far beyond what we would expect of the 
children in the elementary school. However. 
only the skilled teacher can impart this infor- 
mation adequately. The untrained person 
often attempts long explanations for a ques- 
tion which the teacher knows requires but a 
simple answer. This satisfies the child until 
he can comprehend more. The good teacher 
knows the child may ask questions that would 
confound the most learned, but she also 
realizes that the child does not have the ability 
to comprehend the adult's explanation, nor 
does he want such an explanation. For ex- 
ample, a six-year old child might inquire as to 
what makes fire burn without being ready for 
the story of oxygen, energy, kindling tempera- 
ture, etc. Teachers having had such adult ex- 
planations sometimes fear that they are ex- 
pected to pass on such information to chil- 
dren. Such fears may be reduced somewhat 
if one remembers that. elementary science is 
indeed elementary. 


EVERTHELESS the teacher will want to 


have good sources of content close at hand. 
Continued on Page 33 
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How One Teacher Does It 
Some Techniques Presented by 
DR. PAUL BRANDWEIN 


Forest Hills High School 
Forest Hills, New Y ork 


HETHER we teach within the confines of 
a syllabus or are free to plan the term’s 
work with each group of students, we are 
faced with the problem of teaching “be- 
havior.” It is an important, useful, and in- 
teresting unit of experience. 

Some learning situations or experiences 

which have proved challenging to students in 
my classes are: 
1. Trial and error learning. a) A square piece 
of cardboard is cut to form pieces of irregu- 
lar shape. Each student is asked to make a 
square from the pieces. After one trial, stu- 
dents are asked to repeat the process. Then 
trial and error learning is analyzed. 

b) A procedure which yields similar 
analysis, is “running the maze.” A maze dia- 
gram, such as can be found in most texts of 
psychology, is mimeographed on paper. Each 
student is asked to run the maze with the 
rubber tip of his pencil. The run is carefully 
timed by appointed time keepers. The method 
of learning and the rate of learning are ana- 
lyzed. 

c) A simple maze may be built by students 
and the rate of learning by rats may be tested. 
2. The nature of habits may be explored by 
simple experience. 

a) Dictate a passage to the class and ask 
your students to copy the passage. The lengt'. 
of the dictation is timed. Then dictate the 
same passage; but this time ask your students 
not to dot the i’s or cross the ts. The length 
of the dictation is again timed. The experi- 
ence is then analyzed, 

b) A situation analagous to “conditioning” 
may be explored as follows: Ask your stu- 
dents to make a diagonal / each time you say 
“write” and strike your ruler on a table. The 
teacher gives the command and strikes the 
ruler at a rapid count in the back of the room 
(so that students do not see him). After the 
30th command (two every second) the teacher 
strikes the ruler only. Many of the students 
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will continue making diagonals to the sound 
of the ruler even though the command “write” 
is no longer given. The experience is then 
analyzed. 

3. Many students insist they work just as well 
with the radio on or with any noise. Prepare 
30 columns of simple figures (three figures of 
digits to each column) for addition. Prepare 
another 30 columns using other figures, but 
be sure they present the same difficulty. 

The first 30 columns are added in a quiet 
room. Time of completion is carefully re- 
corded. The second 30 columns are added 
with the radio on—or with some similar dis- 
turbance. The times of completion are com- 
pared and the data are analyzed. 

4. Conditioning a fish. Goldfish or tropical 
fish can be conditioned to come to the upper 
corner of a tank in response to the flashing 
of a light, or tapping on the side of the bowl. 
The stimulus is given at the same time that 
food is dropped into the corner of the tank. 

We should be glad to publish your own 
contributions to “How One Teacher Does It” 
under your own name. Contributions can be 
in any field of science. Old or new, send 
them in; another teacher may benefit. 


ELEMENTARY SCIENCE 


Continued from Page 32 


Teachers should have a small personal library 
to which they can refer from time to time. 
Prominent in this library should be a general 
science text secured from the local high school 
or purchased for her by the school. Such a 
hook will answer many questions. The infor- 
mation will have to be modified for children’s 
use, but it will give a teacher a quick source 
of information. This is not meant to imply 
that the elementary program should be based 
on the general science program in the junior 
or senior high school. Science programs in 
elementary schools should stand on their own 
feet. 

The teacher should be alert to the vast 
amount of information appearing in popular 
magazines, government bulletins. newspapers, 
and science publications for the laymen. The 
children will often supply popular magazines 
or bring in pictures from them. 

Another aid to the elementary teacher of 

Continued on Page 48 
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WORK CONFERENCE IN 
ELEMENTARY EDUCATION 


A Work Conference in Washington, D. C.. 
sponsored by the elementary and secondary 
divisions of the U. S. Office of Education, 
has been announced. Problems related to sci 
ence teaching from kindergarten through the 
twelfth grade will be considered. 

The extension of work through the twelfth 
year is the result of an elementary conference 
last year directed by Dr. Bess Goodykoontz, 
director of the Elementary Division. Glenn 
O. Blough and Paul E. Blackwood, specialists 
in elementary science, report that the science 
group gave special attention to such prob- 
lems as: 

1. Trends and objectives in elementary sci- 

ence education. 


2. Plans for organizing a science program 
of curriculum construction in a large city 
system. 


3. Revision of the science courses of study 
for one state and for a large city. 

4. Use of community resources and other 
materials in elementary science. 


5. How the science program takes into con- 
sideration growth and development of chil- 
dren. 


6. Planning an adequate in-service training 
program for elementary teachers. 


SUMMER SCIENCE COURSES 


San Diego State College, San Diego, Cali- 
fornia, announces the following three-week 
summer session courses, August 1-19, de- 
signed especially for science teachers: 
Science Education in Secondary Schools. A 
workshop course with consultative assistance 
from Dr. Philip Johnson, Specialist in Sci- 
ence, U. S. Office of Education. 

Science in Elementary Education. A labora- 
tory course designed to assist teachers in de- 
veloping a science program related to the ele- 
mentary curriculum. 

Field Zoology. A course designed to give a 
working knowledge of the more common ani- 
mals in Southern California. 
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News and Announcements 


Summer Fellowships 

Applications for study during the summer 
of 1949 under the six-week General Electric 
Science Fellowship Program are now being 
accepted by Union College in Schenectady, 
New York, and Case Institute of Technology 
in Cleveland, Ohio. One-hundred science 
teachers will be selected on a competitive 
basis from nineteen northeastern states. Union 
College will accept chemistry and physics 
teachers, but Case only physics. Write to these 
schools for further information. 


Fisher Adds Facilities in Canada 

A new extension is being added to the 
Fisher Scientific Company, Ltd. building in 
Montreal to increase facilities for filling the 
laboratory needs of Canadian scientists. In- 
cluded are a completely new chemical stock 
and new fireproof vaults for the storage of 
corrosive and inflammable chemicals. 


WRITE FOR IT 

Highways of Wire is a new 30-page booklet 
tracing electricity from the generator to the 
consumer. For free copies write to School 
Service Department, Westinghouse Electrix 
Corporation, 306 Fourth Avenue, Box 1017. 
Pittsburgh 30, Pa. 

Progress thru Research is a 12-page publi- 
cation issued quarterly by General Mills, Inc.. 
Research Laboratories, 2010 East Hennepin 
Avenue, Minneapolis 13, Minn. Volume 3. 
No. 2, discusses new starches, some important 
instruments, and cosmic rays. Available free. 
Turtox News, a 40-page service bulletin for 
biology teachers, is published by General Bio- 
logical Supply House, 761 East 69th Place. 
Chicago 37, Ill. Request that your name be 
put on the mailing list. 


N.S.T.A. MEETINGS 

The summer meeting of the National Sci- 
ence Teachers Association is being planned 
for Boston, July 3-4. The December conven- 
tion is to be in New York City. Watch the 
journal for complete information. 
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...New and Timely Books 
for Your Science Courses 
Chemistry for Our Times 
Weaver, Basic chemistry for everyday life, emphasizing the teaching of prin- 
ciples. Interest-topics sequence. Strongly motivated. Numerous il- 
and 
. lustrations with high teaching value. Laboratory Manual and Teach- 
er’s Manual. Correlated text-films in preparation. 
The Earth and Its Resources 
New Second Edition 
Finch Presents recent developments in all phases of the subject, with new 
Trewartha yaterial on volcanoes, use of radar in weather study and use of ultra- 
Shearer _yjolet light in search for valuable minerals. New laboratory manual. 
Understanding Science 
Using easy-to-grasp analogies, carries the student from familiar to 
gvemns complex scientific discoveries and developments. Explains atomic 
energy, jet engines, radio and television and similar outstanding de- 
velopments of modern science. 
Radar Primer 
An understandable presentation of radar, television. loran, and sonar 
Hornung for high school students. Explores all important areas of radar, ex- 
plaining how it works and how it is used. Numerous well-planned 
illustrations. 
New Directions in Science Teaching 
Laton New methods in science teaching carried out by experienced teachers 
and under regular classroom conditions. Includes many suggestions for 
Powers projects, reading, field work, and other activities. 
330 West 42nd Street 
McG RAW- he | LL BOO K CO., Inc. NEW YORK 18, N. Y. 
a 


FEBRUARY, 1949 


35 


7 
- 
# 
\ 
‘el 
= 
4, 
ae 


HANOR A. WEBB, Secretary 


The officers and directors of the National 
Science Teachers Association held two busi- 
ness sessions during the meeting of the Sci- 
ence Teaching Societies of the A.A.A.S. in 
Washington, December 27-30, 1948. These 
sessions were open to all members of NSTA 
and invited guests. The attendance on Mon- 
day evening was forty-one; on Tuesday eve- 
ning, forty-nine. All of the officers and mos! 
of the directors of the association were 
present. 

Reports from all officers and committees 
of the association were received. Many de- 
tails of policy and operation were discussed 
by the directors, and action taken. A com- 
plete copy of the minutes of these meetings 
is available on request to Robert H. Carleton 
Executive Secretary, National Science Teach 
ers Association, 1201 Sixteenth Street, N.W.. 
Washington 6, D. C. A summary of the more 
important reports and actions follows: 


Membership 
The total paid membership of NSTA on 
December 15 was 3,224. Fully 1.000 mem- 
bers, however, had not renewed on that date. 
This delay, and possible loss of members. is a 
matter of much concern to the directors. 


Finances 
The November 1 balance of the association 


was $21,478.68. Part of this will be used 
for the operation and the publications of the 
association; part is for the preparation and 
distribution of the Packet to members; part 
is earmarked for use in projects recom- 
mended in the association’s cooperation with 
industrial firms. The chief sources of these 
funds have been the association’s members, 
the National Education Association, and in- 
dustrial firms. 


The Advisory Council on Industry-Science 
Teaching Relations 

This council is composed of ten industrial 

men and ten science teachers. Dr. Morris 

Meister. principal of the High School of Sci- 

ence, New York City, is chairman. The coun- 

cil held two business meetings and one pro- 
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Meetings of N.S.T.A. Officers and Directors 


gram during the two-day session, December 
27-28. The program was attended by a large 
audience. Among the proposals presented by 
the council to the directors of N.S.T.A. were 
plans for a careful study of the types of in- 
dustrial material desired by science teachers 
and the ways in which teachers use such ma- 
terial in their classrooms. From the results 
of such a study industry will be able to pre- 
pare better bulletins, booklets, charts, samples, 
films, etc. Science teachers may learn more 
efficient ways of obtaining values from these 
aids to instruction. 

It is expected that a very large number of 
science teachers will be asked for their ideas, 
and their methods, concerning materials sup- 
plied by industry to science classes. If you 
are asked, let your response be prompt and 
clearly expressed. 


The Packet Service 

All members of the association are receiv- 
ing the regular Packets, each containing a 
number of items of bulletin or booklet ma- 
terial selected by the association’s evaluators. 
and offered by industrial firms and organiza- 
tions that publish the items. This Packet 
Service is free to members, and will be con- 
tinued by the association. 

Miss Bertha E. Slye, Director of the Packet 
Service, visited forty-eight industrial firms 
during a tour in the fall. She also conducted 
Industry-Science Teaching Conferences in 
Buffalo and Detroit. It is possible that sim- 
ilar conferences will be held in other indus- 
trial areas, where science teachers may meet 
industrial experts, and learn how their stu- 
dents may become more familiar with manu- 
facturing processes, and the opportunity for 
trained workers in industry. 


Bulletins in Preparation 

Several manuscripts of useful bulletins are 
in various stages of progress toward publica- 
tion. The report on the teaching conditions 
for science in New York State and nation- 
wide (Brandwein-Glenn-Wise) is ready for 
the printer. Two bulletins on safety, Teaching 
Safety through Elementary Science and Safety 
in the Use of Electrical Appliances, should 
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AMERICAN HIGH SCHOOL - 
BIOLOGY 


| GRANT @ CADY @ NEAL 


A 1948 book, just published, which includes emphasis on: ‘: ‘ é 


e Personal and public health including physical fitness, food and nutrition, safety, mental 


health 


e Concepts of conservation and other social implications of biology 


e Relations between individuals, between groups, among all living things. 
e The structure and functions of living things, with special emphasis on human body P i 
e Reproduction, heredity, and effect: of environment on improvement of living 
organisms 
e How changes have occurred from living things of the past 
Workbook-Laboratory Manual and Tests in preparation aa 


HARPER & BROTHERS 49 E. 33rd Street, New York 16 


BIOLOGY & HUMAN AFFAIRS 
by John W. Ritchie. New Edition. 
The newest, most authentic biology now offered 
to the schools. 
STUDIES & ACTIVITIES in BIOLOGY 
by Day and Ritchie. New Edition. 
A laboratory guide to activities and applications 
of biological facts and ideas. 
CHEMISTRY & HUMAN AFFAIRS 
by Price and Bruce. 
An up-to-date treatment of contemporary prod- 
ucts and processes. Laboratory Manual available. 


CHEMICAL CALCULATIONS: Revised 

by Bernard Jaffe. 

Thorough training in chemical calculations. Use 

with any textbook. WORLD BOOK COMPANY 


Yonkers-on-Hudson 5, New York 
2126 Prairie Avenue, Chicago 16 
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be available after several weeks. A discussion 
of atomic power as it may be taught in schools 
is in the planning stage. These bulletins will 
be available to members of the association 
when issued. 
Future Programs 

The National Science Teachers Association 
will meet in Boston in July, 1949; in New 
York in December, 1949; in Saint Louis in 
July, 1950. There should be a large attend- 
ance of the members of our association at 
these meetings. 


Apparctus and Equipment Committee 
A project that may become a very im- 
portant activity of our association is the de- 


velopment and testing of new apparatus and 


equipment for science laboratories. Certain 
apparatus manufacturers have very promising 
items in blue-print plans or models. The ques- 
tion is, will these devices work, and will sci- 
ence teachers buy and use them? Plans for 
exploring the needs for new apparatus, and 
for testing new models, are under discussion 
by a committee of which Dr. Walter S. Lapp. 
Southeast High School, Philadelphia, is chair- 
man. 
National Science Week 

Would a “National Science Week” stir up 
enthusiasm in your school and community? 
The suggestion was made by Mr. Lee R. 
Yothers of Rahway, N. J., that our associa- 
tion sponsor such a week, and offer plans to 
science teachers who desire them. These plans 
would concern programs, addresses by stu- 
dents and by adult experts, displays, adver- 
tising, news stories, and the like. A committer 
was appointed to determine the attitude of 
science teachers over the nation to the bene- 
fits that might come from the earnest labor 
that would be involved. 


New Committees 

In addition to the new committee to study 
the desirability of a “National Science Week.” 
others were appointed for new assignments. 
The more important of these are the Educa- 
tion by Television Committee, the Interna- 
tional Relations Committee, and a Committee 
on Revision of the Association’s Constitution, 
By-laws, and Working Rules. Through these 
and the present committees, through the full- 
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time services of our Executive Secretary 
(Carleton) and Director of Membership Serv- 
ice (Slye), and through the personal interest 
and activity of each member, the National 
Science Teachers Association plans an ever- 
growing program for the improvement of 
science teaching. 


STATE SYLLABI 


Continued from Page 20 


Biology, 1946; A, B, D, E, F. G. H. I. 

Chemistry, 1946; A, B, D, E, F, G, H, I. 

Physics, 1946; A, B, D, E. F. G. H. I. 
South Dakota 

General Science, 1938; F, K. 

Biology, 1938; F, K. 

Chemistry, 1938; F, K. 

Physics, 1938; F, K. 
Texas 

Secondary Science, 1943-4; A, F, 1. K. 
Vermont 


General Science, 1940; A, B, D, E, F. G. H, 
I, L, M. 

Biology, 1940; A, B, D, E, F. G. H. I. L. 
M. 

Physics, 1940; A, B, D, E, F, G, H. I. L, 
M. 

Chemistry, 1940; A, B, D, E, F, G, H. 1, L, 
M. 

Geology, 1940; A, B, D, E, F. G, H. I. L. 
M. 

Physiography, 1940; A, B, D, E, F. G. H. 
I, L, M. 

Astronomy, 1940; A, B, D, E. F, G. H. 1. 
L, M. 

West Virginia 

General Science (7-9) 1937: A, B, C. H, J. 

Biology, 1937; A, B, C, D, E, H, J. 

Chemistry, 1937; A, B, C, G, H. 

Physics, 1937; A, B, C, G, H, J. 

Alabama 

General Science (7, 8, 9) 1941. 

Special studies as adjunct to core curricu- 

lum. General Science 7-8-9 a part of grouv 

of studies (science-health and safety-mathe- 

matics). Biology, physics, chemistry con- 

sidered to be special studies as adjunct to 

core curriculum—special interests to be 

considered as electives in 10-11-12 grades 

Advanced general science, 1941; A, B, H. 
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Explains the 


y Latest Developments 


BIOLOGY IN DAILY LIFE 


By Francis D. Curtis and John Urban 


ments as the Rh blood factor, streptomycin and biological aspects of atomic re 


Over 450 handsome illustrations amplify the interesting text discussions. 


Please Ask for BOSTON 17 NEW YORK 11 
Descriptive CHICAGO 16 

DALLAS 1 COLUMBUS 16 

Cireular 313 SAN FRANCISCO 3 TORONTO 5 


This up-to-date new high school text covers such recent biological develop- 


search. Stresses phases of biology important in everyday life. Many activities; 
superior provision for students’ differences. Special section on mental hygiene. 


ADVENTURES 


Kecokes with Animals and Plants 
and 


Wolff Modern in every respect, this high school text covers liv- 
ing biology through inductive teaching, concrete examples, 
numerous fine illustrations, and with a minimum of scien- 
tific terminology. Abundant review material and class- 
room-tested student activities allow for varying abilities. 
Teacher's Manual. Laboratory Manual. and Tests soon 

_ available. 


D.C. HEATH and COMPANY 


1815 Prairie Avenue Chicago 16, Illinois 
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Although no effort was made to rate objec- 
tively the various state publications. the 
writers suggest that the state syllabi in ele- 
mentary science which seem worthy of exam- 
ination are those prepared by Ohio, Illinois, 
Florida and Vermont; while the state syllabi 
in secondary science prepared by New York, 
South Carolina and Florida seem to be the 
most complete of the secondary publications. 

It is suggested that science teachers who 
examine these tables may find it worthwhile 
to procure the publications in which they are 
interested for the specific information found 
in them. 


SUMMARY 


With respect to the information presented 


_in the two tables, the following observations 


seem justified: 

1. The publications for elementary science, 
for the most part, have been prepared recently. 
All those analyzed, with the exception of one. 
were prepared during, or since, 1941. 

2. For elementary science little or no em- 
phasis is found concerning visual aids, science 
vocabulary, laboratory layouts or floor plans, 


or ways for evaluation. 

3. The elementary publications seem con- 
cerned chiefly with the more generalized areas 
of information, such as aims and objectives, 
units of study and course outlines. 

4. The publications for secondary science 
have not been prepared, in general, as recently 
as have those for elementary science. 

5. The same emphasis, or lack of emphasis. 
is noted in the publications for secondary sci- 
ence as for elementary science, except that the 
secondary science publications place more 
emphasis on laboratory layouts or floor plans, 
evaluative techniques, and specific teaching 
techniques. 


Keep Us Informed 


Why not keep the membership of your state 
and regional science teachers association in- 
formed concerning your officers and pro- 
grams through The Science Teacher? We 
can list the information in a calendar of 
events. We want to know your officers so 
that we may arrange for materials for publi- 
cation from your membership. 


AMERICA’S LEADING MI 


CROSCOPE REPAIR HOUSE 


REPAIR SERVICE 
MICROSCOPES 
MICROTOMES 


. immediate de- 


No. 3B set illustrated . . 
livery ... each $1.40. 


Other popular sets listed in our catalogue, 
or we shall make up according to your 
specifications. 

Less 10% on 6 dozen or more. 


Catalogue sent on request. 


THE GRAF-APSCO COM PANY 5868 Broadway Chicago 40, Ill. A 


DISSECTING 
INSTRUMENTS 
MICROSCOPES 
MICROTOMES 
MICRO SLIDES 
COVER GLASSES 
LENS PAPER 

READING GLASSES 
MAGNIFIERS 
REBUILT 
MICROSCOPES 
Model CS, 


IOX Ocular 
Objectives: 
l6mm and 4mm iris 
diaphragm as __illus- 
trated $85.00. Other 
models also available. 
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New York: 45 East 17th St. 
Dallas: 707 Browder St. 


The best books for your science program 
— for junior high school — 


NEW WORLD OF SCIENCE 


by Burnett, Jaffe, and Zim 


— for senior high school — 


BIOLOGY FOR BETTER LIVING 


by Bayles and Burnett 


NEW WORLD OF CHEMISTRY 


by Bernard Jatle 


Have you seen them? If not, write for descriptive briefs. 


SILVER BURDETT COMPANY 


Chicago: 221 East 20th St. 
San Francisco: 709 Mission St. 


INTERGROUP EDUCATION 
Continued from Page 14 

The study may make clear that all races 
have identical genetic make-up. 


for the inventions and dis- 
coveries of science may be linked with 
an identification of scientists by race. religion 
or ethnic group. 

Teachers may wish to place more emphasis 
upon the biographical background of scien- 
tific figures through reading lists and reports. 

The contributions and cooperation of scien- 
lists from many groups to such a project as 
the development of the atomic bomb may be 
used to build a concept of group inter- 
dependence in the world of science. 

The contributions and cooperation of scier.- 
tists from many groups to such fields as medi- 
cine and industry may be traced. 

Science teachers may foster intergroup un- 
derstanding by helping students to grasp the 
fact that mankind is one species, Homo 
sapiens, undivided in biological science. 
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CIENCE teachers may wish to build sets of 
criteria by which various textbooks may 
he judged in terms of opportunities for build- 
ing intergroup understanding. Life science 
teachers should be particularly concerned 
with the treatment of race and heredity. Such 
criteria could be used either in the selection 
of new textbooks or in the analysis of text- 
hooks in use in order to decide whether addi- 
tional instruction need be given. 


A Tentative List of Criteria for Judging 
Science Textbooks from the Standpoint 
of Intergroup Education 


1. Are the cases cited in the treatment of 
eugenics scientifically sound? Are the 
euthenic and eugenic factors properly sep- 
arated in such case studies as the Jonathan 
Edwards and Roosevelt families? 

2. Are the euthenic factors properly dif- 
ferentiated from the eugenic in the study of 
heredity in general? 

3. Is is made clear that external character- 
istics, such as skin color, shape of head, eye 
ridges, and nature of hair, do not consti- 
tute a scientific basis for the classification 
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5235 Ravenswood Avenue 


DENOYER- GEPPERT COMPANY ANNOUNCES 
KAMPMEIER ANATOMY CHARTS 


KL1 Skeleton and Muscles, Front View 
KL2 Skeleton and Muscles, Back View 
KL3 Circulatory System, full figure 
KL4 Scheme of Circulation 


Now ready for your second semester classes 


—10 mounting, plain rollers, each................ $10.50 
—14 mounting, spring roller board, ea......... 13.25 
—15 mounting, spring roller in steel 


Order or requisition today for prompt shipment, 
Chart KLi and write for full description on balance of series 


DENOYER-GEPPERT COMPANY 


the first four 


Size 42 x 62 inches in 7 colors 


in anatomy and physiology 


Chicago 40, Illinois 


of man into groups? 

4. Is it pointe? out that all men are gene- 
tically the same? 

5. Are differences in innate ability treated 
as individual rather than group? Is it 
made clear that no “racial” group is in- 
nately inferior or superior? 

6. Is it pointed out that anthropological 
research indicates that differences between 
groups arise largely from long continued 
environmental factors as well as mutation? 
7. In the teaching of the scientific method. 
is the persistence of stereotypes made 
clear. Are stereotypes named and placed 
under critical analysis? 

8. Are the scientists who have come from 
minority groups in our own country or 
from other cultures given due recognition 
(Carver, Drew, Noguchi, Agrimonte, Kita. 
sato, etc.) ? 

9. In the treatment of health, are the effects 
of restrictive covenants and segregation 
upon the health of both the under- 
privileged and privileged groups made ap- 
parent? 


ILLUMINATION 
Continued from Page 17 
the source. By formula, this relationship can 
be expressed as 

(Candle power) 
FE. ( foot-candles - - 
(distance in feet)” 


O VERIFY this relationship, we can sus- 

pend the 75 watt lamp in the black box. 
and place the foot-candle meter in a normal 
position (cell facing up) directly under the 
lamp. All other sources of illumination must 
be eliminated. 11 will be noted that as the dis- 
tance from the filament of the lamp to the 
face of the photocell is doubled, the illumina- 
tion in foot-candles, recorded by the meter. is 
decreased to one-fourth the illumination. Cor- 
versely, when the distance is halved, the il- 
lumination quadruples. 

Now. to calibrate the meter, we must calcu 
late the level of illumination using the above 
equation, and compare the calculated value 
with that indicated by the meter. 

It has been found by comparison with Na- 
tional Bureau of Standards lamps that the 
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approximate (+ 2%) intensity at 0 degrees’ 
of a new 75 watt incandescent lamp at rated 
voltage is 103 candlepower. Therefore, it is 
only necessary to measure the exact distance 
(for accuracy, this distance should be at least 
10 times the diameter of the source) from the 
filament of the lamp to the face of the photo- 
cell to solve the foot-candle equation. The 
ratio of calculated foot-candles to meter read- 
ing will give a correction factor by which all 
subsequent readings in the vicinity of this 
level of illumination must be multiplied. If a 
foot-candle level greatly different is to be 
measured, a new correction factor should be 
found by using a level of illumination in the 
standardization process comparable to those 
measurements desired. 

A 75 watt incandescent lamp is used since 
the color temperature of this source at rated 
voltage is the same as that for which the foot- 
candle meter is designed to read accurately. 
If the meter is to be used to measure the il- 
lumination of other sources, it will be neces- 
sary to multiply the reading by a second cor- 
rection factor obtainable from Figure 3. 

Using these correction factors, it is possible 
to use the foot-candle meter under most 
sources of illumination with fairly accurate 
results. 


Transmission and Reflection Factors 
HE PERCENT of incident light transmitted 
by a translucent or transparent material 
can be determined by the foot-candle meter 
used in the following manner. 


Place the foot-candle meter in normal posi- 
tion under a generally diffused source of il- 
lumination. Record the foot-candle reading. 
Then place the subject material over the photo- 
cell of the meter. Again record the meter in- 
dication. The ratio of the two readings will 
be the transmission factor of that material. 

The reflection factor of a wall or similar 
diffusing surface can be found by placing the 
meter on the wall surface (photocell parallel 
to and away from the wall). using a diffused 
source of illumination. The meter indication 
will be the illumination reaching the surface. 
Then, reverse the meter (cell facing the wall) 
and move the meter away from the wall unti! 


5—Directly beneath the lamp, mounted base up. 
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S.V.E. is your Basic Source of 
Filmstrip Equipment and Materials 
The New S.V.E. 300 


This is the finest 2” x 2” slide and filmstrip pro- 
jector ever to carry the S.V.E. name. Thread it in 
quick “push-in style” or in conventional manner. 
Cannot scratch or tear film. Improved optical sys- 
tem with all elements coated for maximum screen 
brilliance. With coated 5” lens and case, $90.00. 


New S.V.E. Chemistry and Human Biology 
Filmstrips for Immediate Delivery 


Foundations of Chemistry Series 


Chemical terms 
and formulas are 
covered in this 
series of 10 S.V.E. 
filmstrips. Mastery 
7 test with each. Set 
of 10, b.&w., in 
file box. $27.50 


Human Biology Series * 


The pictorial ma- 
terial of this S.V.E. 
series has been 
adapted from the 
Winslow Health 
and Hygiene charts 
prepared by De- 
noyer-Geppert Co. 
Set of 5, b.&w., 

$15.00 


® Ask for more details on the new “Instructor” 300 
and complete listirgs of Science filmstrips and 2”x 2” 
slides in the $.V.E. Library. Address Department ST-2 


SOCIETY FOR VISUAL EDUCATION, INC. 
A Business Corporation 


100 EAST OHIO STREET + CHICAGO 11, ILLINOIS 
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What makes a biology 
textbook a good text- 
book for your students? 


First, it must teech thoroughly the 
fundamentals of biology. It must do 
this without being academic in its 
treatment, for most biology students 
are not yet ready for formal exposi- 


tion and teaching. 


Second, it must make the study of 
biology interesting and useful to stu- 
dents by teaching together the bio- 
logical principles and their applica- 


tions in everyday life. 


Third, it must be relatively simple 
in language, in style, and in develop 


ment of understandings. 
Dynamic Biology Today fully satis- 
fies these three teaching requirements. 


It has other important features, too, 


that we would like to tell you about. 


Rand M°Nally & Company 


Chicago 


New York San Francisco 


= 


shadows do not affect the reading and the 

indication becomes constant (usually 4 to 5 

inches). The ratio of the two readings gives 

the reflection factor of the surface. 
Bibliography 

J. O. Kraehenbuehl, Electrical Illumination. 
John Wiley & Sons. Inc., New York, New 
York. 

I. E. S. Lighting Handbook, First Edition, 
Illuminating Engineering Society, 51 Madi 
son Avenue. New York, New York.’ 

Weston Engineering Notes, Vol. 3, No. 2, 
April, 1948, Weston Electrical Instrument 
Corporation, Newark, New Jersey. 


SCIENCE PRINCIPLES 

Continued from Page 15 

the tube toward the ovules at the base. As 
soon as that growth has started, no other pol- 
len can affect that pistil. 

For that reason, Luther Burbank followed 
the practice of doing his pollenizing early in 
the morning before the bees started to work. 
Or. he would open a flower before the petals 
had opened themselves and sometimes the 


-pistil would be ready to receive pollen. The 


other, and perhaps the more common way, is 
to cover a flower with a paper bag before it 
Then, when the flower is ready to 
receive pollen, you can be sure that no insect 
has been there before you. It is not necessary 
to cover the flower after the pollen has been 
applied, however, because when pollen has 
once taken hold, other pollen arriving wil! 
have no effect upon the combination. 

Th» result of this cross-pollenization is wide 
variation in the seedlings which come from 
the seeds thus produced. In that way, there is 
a greater variety of plants from which to 
seleet those which you think may be useful. 


opens. 


OWEVER, it is possible merely by going 

through a bed of plants of one kind or 
another to discover one or more plants which 
may have some characteristic which is desir- 
able to perpetuate. For example, at one time 
Mr. Burbank received an order from a can- 
ning company to produce a canning pea with 
certain characteristics. He was able to pro- 
duce this pea entirely by selection in three 
generations. That is, he did not make any 
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crosses but merely selected those plants which 
came nearest to the specifications the canning 
company had made. He then planted the seed- 
from those plants and again made a selection. 
After doing this the third time, he found 
plants which produced enough seeds to start 
a new variety. That variety is still in use by 
this canning company in Colorado. 

More details of Luther Burbank’s work and 
the methods he used may be obtained in the 
only book about him which I know still to be 
in print. It is entitled Luther Burbank, Plant 
Magician, published by Julian Messner Com- 
pany, New York City. 


AUDIO-VISUAL AIDS 


Continued from Page 25 


blindness evolves. Through the use of another 
prepared slide, a color blindness test can be 
administered to the entire class. Through the 
use of slides previously noted the pupils are 
able to see colors approximating the way a 
color blind man sees them. Through the use 
of the minus red slide they are able to see 
colors as a red blind person sees them. 
Through the use of the minus green slide 
they are able to see colors as green blind per- 
son sees them, ete. 


HE MEANING of color is then summarized 
by the pupils. What do we know about 
color? Why do colors look different under 
different types of light? What problems are 
involved in allowing a color blind man to 
drive an automobile? How is this knowledge 
of color used commercially in clothing, in- 
terior decorating, colored movies. etc.? 
What general principles relating to the use 
of audio-visual aids have been employed here? 


1. Audio-visual aids are not to be used for 
entertainment; they are to be used as 
learning experiences. 

2. Audio-visual aids are to be appropriate 
to the concept to be developed. 

3. Audio-visual aids are to be suited to the 
maturity of the pupils. 

4. Learning aids are to start with the aca- 
demic level of the pupils. 

5. Before using any film the pupils are to 
be properly prepared. They should know 
what questions will be answered in the 


film. 
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KEYSTONE 


Handmade Lantern Slides 


Every Year Science Teachers 
Are Using More and More 
Handmade Lantern Slides, Because— 


As a Pupil-Activity Program the 
making of handmade lantern 
slides is ideal. 


2 Specific Teaching Objectives are 
easily attained by adaptations of 
handmade slides. 

3 They Save the Teacher's Time and 
Efforts, due to vivid presentation 
of the subject matter. 


4 Science Textbooks are full of splen- 
did copy for handmade lantern- 
slide activities. 


5 The Materials are Inexpensive. 
Keystone etched glass can be 


cleaned and used over and over. 
Write for details. 


KEYSTONE VIEW CO., Meadville, Pa. 


Since 1892--Producers of Superior Visual Aids 


“SCIENCE FILMSTRIPS 


PHYSICS 
GENERAL SCIENCE 
CHEMISTRY 

| BIOLOGY 
| MICROBIOLOGY 
| ATOMIC ENERGY 
HOW TO STUDY 
PENCIL SKETCHING 
LAB SAFETY, ETC. 


Made by Teachers for Teachers 
| a 
VISUAL SCIENCES 


599-NST SUFFERN, N. Y. 
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“WIZZ ELECTRIC MOTOR” 


Assembly Kit 


Operates on a flashlight cell. Each 
outfit is individually boxed, and con- 
tains all of the necessary parts to con- 


struct an electric motor measuring 
134” x 


USED NATIONALLY 


Many schools throughout the U. S. 
place class orders year after year. 
Science clubs use them because of | 
their interest and educational value. | 
May we suggest that you place your | 
class order now for the coming term? 
Selling price per kit 50c Postpaid. 
50°, discount to schools. 

Further details will be sent on request. 


ELTRO COMPANY 


Deer Park, N. Y. 


ASTRONOMICAL 
PHOTOGRAPHS 


Sun; Eclipses; Prominences; Moon; Planets; Star Clusters; 
Milky Way; Comets; Gaseous and Spiral Nebulae. 


65 selected photo- 
graphs made through 
the World's Largest 
Telescopes. Yerkes, 
Lick, Mt. Wilson, 
Harvard Observator- 
ies Reproduced in 
half-tone in 


“An Album of Celestial Photographs” 
Size 842 x 11 


Few remaining copies. Not to be reprinted. 


De Luxe Copy, heavy paper cover... 
Library Edition, press board cover... 


A. L. BEDELL—PUBLISHER 
Box 1447T St. Louis 1, Mo. 


6. The use of aids is to be followed by a 
discussion of the answers to the proposed 
questions. 

7. Each aid should lead to new learning ex- 
periences. 

8. Motion pictures and slides are not to be 
used to develop understandings when in. 
dividual experience can be provided. Pic- 
tures are not to be substituted for real 
experiences. 

9. No one learning aid is to be considered 
as the only aid. 

10. Audio-visual aids are not to be used as 
ends in themselves but are to be used as 
tools of instruction. 

What were the results of the use of these 
aids? 

1. Experience was provided for every pupil. 

2. Instruction was vitalized. 

3. A functional understanding of many con- 
cepts was developed. 

Care must be exercised when teaching sci- 
ence to use the most appropriate aid. Never 
use a picture if the real thing is available. 
Never substitute a seeing experience for a real 
experience. Never use oral or written sym- 
bols by themselves when they can be accom- 
panied by a seeing experience. In order for 
motion pictures to be most effective in the 
field of science education they should: 

1. Be constructed so as to develop the pupils’ 
power of observation. 

2. Provide opportunities for inductive reason- 
ing by the pupils. They should also pro- 
vide a series of experiences leading to a 
generalization. The film is not to be a 
mere series of stated facts. 

3. The film must not include too much in- 
formation. 


PROJECT ACTIVITIES WANTED 


Project material is wanted by Science Pub- 
lications, Normal, Illinois, in the fields of 
biology, physics and general science. One or 
more projects may be submitted. For manu- 
scripts accepted the amount paid will vary 
according to the material. Authors should 
write for information before submitting 
manuscripts. 
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THIS AND THAT 


Continued from Page 23 


ciety is to build public understanding for ex- 
perimental medicine. A. J. Carlson, president 
of the organization, directed attention to the 
campaign in progress for this month: “Anti- 
vivisection organizations will be promoting 
their legislative proposals throughout the 
country. It is essential, therefore, that: all 
groups interested in science and health do 
everything they can to substitute sound and 
factual information for fantastic propaganda 
of the antivivisectionists. An enormous con- 
tribution to this program would be the ar- 
rangement of field visits of biology classes to 
medical research institutions during the early 
months of 1949.” 


New State and Area Directors 


Mr. L. F. Bowman—Columbus, Ohio Area. 

Mr. James G. Harlow—University of Okla- 
homa. 

Mr. Owen Gothard—South Gate, California. 

Mr. H. H. Turner—Phoenix, Arizona. 


Summer Meeting 


July 4th has been designated as the time 
for holding N.E.A. departmental meetings. 
The place is Boston. An interesting program 
is in the process of preparation. The meeting 
of the board of directors of N.S.T.A. will be 
held July 2nd and 3rd. 

Hotel space does not permit a full scale con 
vention as yet since 8 to 10,000 would have 
to be accommodated. So again the N.E.A. 
meeting will be listed as a limited meeting. 
planned only for delegates to the N.E.A. Rep 
resentative Assembly. 

As many of you as can should contact your 
local, district or state association, applying 
for permission to serve as an N.E.A. delegate. 
Then you can come a day or two earlier and 
be present for our N.S.T.A. meeting. 

Those of you within an accessible distance 
who will not tax the hotel facilities are wel- 
come to our meetings even though you are not 
a delegate. 

You are cordially invited to attend and it 
is our hope that as many of you as can will 


be present. 
FEBRUARY, 1949 


For the ATTENTION of 
SCIENCE TEACHERS: 


BOY’Ss BOOK 
of SNAKES 
Perey A. Morris 


This new book dis- 
poses once and for 
all of those wild 
yarns you hear 
about snakes. Instead it gives you the true 
and far more interesting facts about these 
friends of farm, field and garden. There's 
information on almost 100 different kinds— 
where to find them, how to recognize them 
on sight, and how to catch and handle the 
harmless ones. Data on the poisonous 
species, too, and on first aid for snakebite. 
59 excellent photographs. 83.00 


EXPLORING ELECTRICITY 
Hugh H. Skilling 
The complete story of electricity, revealing 
little-known facts about the men who con- 
tributed to its advance. Fascinating side- 
lights on the lives and times of the “‘ex- 
plorers”, and an accurate account of the 
sources, properties, and applications of 
electricity, from its beginnings till now. Ill. 
83.50 

SUNSPOTS IN ACTION 

Harlan True Stetson 
The strange, wonderful, highly readable 
account of how sunspots, those periodic 
explosions on the sun’s surface, affect 
radio, television, the weather, plant and 
animal life, and even the business cycle. 
Told by a scientist of international reputa- 
tion. “A stimulating, pleasurable experi- 
ence.” —N. Y. Herald Tribune. Ill. #3 50 


ROCKS AND RIVERS OF 
AMERICA Ellis W. Shuler 


Here’s a book that strips the technical jar- 
gon from geology to give you the full scope 
cultural interest, romance and wonder of 
the science. Richly illustrated with photo- 
graphs from every state, it tells the story 
of the soil, caves, sinkholes, lakes, canyons 
and mouniains of America. 300 pgs. 105 ill. 


4. 

PLANT GROWTH 

L. Edwin Yocum 
A workbook on how to grow plants and 
experiment for improvement most success- 
fully. Gets down to essentials of soil, 
water, temperature, and air, and their in- 
fluence on plant growth. Includes diseases. 
weeding, hybridizing, hormones, and plant 
culture theories. Ill. 83.00 


Write Dept. 481 for free folder de- 
scribing full list of science books. 


THE RONALD PRESS COMPANY 


15 East 26th Street. New York 10 
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ELEMENTARY SCIENCE 

Continued from Page 33 

science is to be found in the exceptional child 
at the junior-senior high school level. These 
talented children can often be relied upon to 
give demonstrations or set up experiments for 
the teacher in the elementary grades. It will 
often provide such talented children with 
wholesome experiences and enrich their school 
life. 

The high school science teacher may also 
be interested in providing material, time, and 
information to the elementary teacher to in- 
sure the introduction of science in the elemen- 
tary school. In some school systems -high 
school teachers have been given time to visit 
with elementary teachers to give such help. 


- However, with the great emphasis on college 


preparation in our present-day high schools, 
care must be taken not to introduce methods 
and material into the elementary school which 
are unsuitable to the level of comprehension 
encountered there. 


THER sources of information include gar- 
den clubs, county agricultural agents, soil 
conservation specialists, sportsmen’s organiza- 
tions, hobby clubs, local libraries, radio pro- 
grams, and scout leaders. Such groups will 
often provide assistance on those topics close 
to their special interest. The teacher initiates 
and organizes their efforts, summarizes their 
contributions, and learns with the children 
from these helpers in the local community. 
The teacher can also learn much content 
by taking the children on field trips to local 
industries, the dairy, pumping station, fruit 
market, the farm, fish hatchery, printing shop, 
auto repair show, newspaper office, and other 
interesting places. Science is an integral part 
of all of these. Such a program depends, of 
course, upon the teacher being able to de- 
velop a cooperative spirit of mutual helpful. 
ness between the lay expert and the school. 
More and more industries are coming to 
realize that they, too, have a stake in educa- 
tion. Such industries often have extensive 


% Tan Classroom, 
Me Lob and Shop 
CASTOLITE 


LIQUID PLASTIC 


“POURS 
LIKE HONEY— 
SETS LIKE GLASS!’ 


Stimulate new interest in 
the classroom, open up a 
whole new field of teach- 
ing, with fascinating, easy- 
to-use CASTOLITE liquid 

plastic. Tested and proved 
in teachers colleges, ele- 
mentary and high schools, as a valuable aid in 
teaching art, sciences, agriculture and physics. 


Plants, insects, etc., embedded in crystal 
clear, transparent CASTOLITE, retain natural 
color and texture for years. Valuable in identi- 
fication studies. 


Excellent for casting duplicates of art objects, 
gears, mechanical parts, etc. Easy-to-use Casto- 
Mold, rubber-like mold making compound, also 
available. CASTOLITE pours cold, sets without 
pressure or high temperature ... no special 
equipment required. Dyes available for brilliant 
color effects. Ideal for industrial arts shop 
projects. Can be sawed, carved, drilled or 
polished to high surface gloss. Write today for 
booklets, class project sheets, prices, school 
discounts. THE CASTOLITE CO., Dept p.so 
Box 391, Woodstock, Illinois. - 


CAROLINA CULTURES 
A Dependable Culture Service 


Protozoa Algae Invertebrates 
Amoeba proteus Spirogyra Hydra 
Paramecium multi- Volvox Planaria 

micronucleatum Chlamydomonas Vinegar eels 
P. caudatum Pandorina Daphnia 
Euglena Eudorina Rotifers 
Stentor Gonium Aeolosoma 
Vorticella Desmids Dero 
Pelomyxa Oscillatoria Nais 
Peranema Nitella Stylaria 
Arcella Chara Copepods 
Euplotes Diatoms Ostracods 


Class of 25. $2.00; 50 $3.50; 75. $4.75; 100. $6.00 
Conjugating Paramecia (Paramecium bursaria). Two sepa- 
rate cultures of opposite mating types furnished per unit. 
For demonstration $3. 

For class of 25 students 5.00 
Bacteria and Fungi. We ‘carry cultures of more than a 
hundred species including strains of Sarcina subflava and 
Bacillus subtilis to demonstrate antibiosis, and plus and 
minus strains of Rhizopus or Mucor for zygospore pro- 


duction. Per culture $2.00 
Five or more cultures, each 1.50 
Drosophila Cultures. Any of the commonly used strains 
can be supplied. Per culture $2.50 
Five or more cultures, each 2.00 


Living Mealworms, Termites, Frogs, Turtles, Mice, and 
Rats 

Living Fern Prothallia. Unit quantity sufficient for a 
class of 25 students $3.50 
Living Water Plants, Liverworts, Lichens, Mosses, and 
Ferns. 

Aquarium and Terrarium Sets. Medium size $3.50 
Large Size 5.00 
Sterile Agar Slants, Tubes, and Plates; Preserved Speci- 
mens, Microscope Slides, Kodachromes, Dissecting Instru- 
ments, etc 


CAROLINA BIOLOGICAL SUPPLY COMPANY 


ELON COLLEGE, NORTH CAROLINA 
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Beauchamp, Mayfield, West 


Pieper, Beauchamp, Frank 


@ BASIC ELECTRICITY 


Beauchamp, Mayfield 


@ PREPARE YOURSELF! 


Physics laboratory workbook 
Tuleen, Porter, Houston 


@ TEST IT YOURSELF! 


Chemistry laboratory workbook 
Tuleen, Muehl, Porte: 


HIGH SCHOOL SCIENCE MATERIALS 


That Build the “Science Thinking” Habit 


@ EVERYDAY PROBLEMS IN SCIENCE 


@ EVERYDAY PROBLEMS IN BIOLOGY 


SCOTT, FORESMAN AND COMPANY 


CHICAGO 11 ATLANTA 3 DALLAS 1 PASADENA 2 SAN FRANCISCO 5 NEW YORK 10 


ORGANIZATION and method of 
each book and workbook stress 
the importance of— 


® careful experimentation 


@ accurate observation 


@ thoughtful generalization and 
formulation of principles 


@ unbiased application of these 
principles in the solution of 
new problems 


educational programs. A one-cent post-card 
will bring a wealth of science material from 
some of the nation’s greatest industries. The 
teacher must evaluate such material as to 
whether it conveys the proper information to 
the children or whether it represents a form 
of advertising which is undesirable. The Na- 
tional Science Teachers Association has a 
committee whose responsibility is to evaluate 
just such material. 

It would seem that if all the opportunities 
for science instruction are taken into con- 
sideration that the teacher has in this area 
one of the most unusual opportunities in edu- 
cation today. Much of the material is so fas- 
cinating that we can hardly recognize it as 
material for study, since study so often means 
something unpleasant and tedious. 


The Problem of Textbooks and 
Courses of Study. 


INCE science is a new subject for the ele- 
mentary school, there has been a dearth of 
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good textbooks in this field until recently. At 
the present time, however, some of the most 
attractive textbooks in the elementary pro- 
gram are science textbooks. While the sci- 
ence program should not be a textbook pro- 
gram, it must be recognized that many fac- 
tors will cause the teacher to rely upon text- 
books. In general several textbooks are su- 
perior to a single set; and using the text- 
books for sources of information to aid in 
the solution of a problem is superior to read- 
ing for the sake of reading alone. 

Textbooks should be chosen for readibility 
and accuracy, both in work and illustrations, 
and for consistency with the best educational 
philosophy. Some textbooks emphasize the 
exotic over the local until the child scarcely 
knows his own environment as well as a far 
distant one. The textbook too often becomes 
the final authority in such situations, whereas 
the objects themselves should constitute the 
final authority. 
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TECHNIQUES OF OBSERVING THE WEATHER. B. C. Haynes, 
Chief, Observations Section, U. S. Weather Bureau. John Wiley 
and Sons, Inc., N. Y., 1947. 246 pp. 13.5x21 cm. 98 illus. 
$4.00. 

In Techniques of Observing the Weather a top 
job is done by the top man in weather observation 
in the United States in giving the high school or 
college student a concise, accurate and easy to 
understand explanation of the factors involved in 
weather, their measurement and _ interpretation. 
Though the text is simply written, it is very thor- 
ough and will give either the student or the hob- 
biest a basic working knowledge of the use of in- 
struments, making observations, and interpretating 
data. Because of the requirement of uniformity in 
weather observing, the text follows closely the vari- 
ous U. 8S. Weather Bureau instructions on. weather 
observation, 

The text is well illustrated to make clear the 
thought and has numerous references and tables. 


SCIENCE TEACHING. Arthur G. Hoff, University of Redlands, 
California. The Blakiston Company, Philadelphia, 1947. 303 
pp. 14x21 cm. 

Drawing from a rich experience in teaching and 
in the training of teachers Van Hoff presents in 
Science Teaching a much needed up-to-date sum- 
mary of functional information of value not only to 
these preparing to teach but to those who want to 
keep abreast of modern methods and their use. 
The book covers the field well. Following an 
introduction which gives the “Mission of Science 
in Education,” it deals with science content in the 
secondary school, discussing its selection and on 
ganization in several curricula of junior and senior 
high school level. 

The unit plan for teaching is presented along 
with its administration as a proved method which 
may be varied according to the experience of the 
teacher. The advantages and disadvantages of othe: 
methods are also discussed. 

Specific techniques and such supplementary fac- 
tors as teaching aids, field trips, and science equip- 
ment are also included. 

The discussion is based not only on experience 
but on the findings of research in the field. A num 
ber of references are given with each unit for fur 
ther exploration in the field. 


LET’S LOOK INSIDE YOUR HOUSE. Herman and Nina 
Schneider. William R. Scott, Inc., New York, 1948. 40 pp. 
20x24 cm. 45 illus. $1.50. 

Children will be fascinated by this book which 
helps them to understand such common problems 
as what makes the electric light burn, where does 
the water go from the wash room, how do we get 
power to run sweepers, etc. The explanation is 
simple and easy to understand by the eight to ten 
year old child. In many cases activities are sug- 
gested—things to try, things to do—to give experi 
ences to aid understandings. ‘The book is excellent 
for use in the elementary school. It is written by 
teachers who understand how children learn. 


SWOOPE’S LESSONS IN PRACTICAL ELECTRICITY, Eighteenth 
Edition. Enrich Hausman, Polytechnic Institute, Brooklyn, 
New York. D. Van Nostranc Company, New York, 1948. 796 
pp. 14.5x23 cm. 500 illus. $4.80. 

Swope’s Lessons in Practical Electricity, eighteenth 
edition, is a completely rewritten book. It retains 
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the same excellence of preceding editions but has 
been brought up-to-date in line with current theory 
and practice. Space for new material has been ob- 
tained by combining some of the lessons of the 
earlier editions, such as those of magnets and mag- 
netism of voltaic cells, and chemical effects of elec- 
tricity. New material includes the current con- 


‘cepts as to the structure of matter, the behaviour 


of electrical particles, and two added lessons on 
radio. Among items included as new in radio are: 
multi-electrode tubes, facsimilie transmission, fre 
quency modulation, and television. There is also 
a study of loran and radar signaling. Many ex- 
periments and problems are explained to give the 
student a working understanding of principles. The 
book will be found very useful as text on the col 
lege level, also a very practical and easily under 
stood treatise for those desiring to extend their 
knowledge in the electrical field. 


LAMBERT’S HISTOLOGY—Second Edition. Revised by Helen 
L. Dawson, University of lowa, Ames, lowa. The Blakiston 
Co., Philadelphia, 1948. 696 pp. 15x23 cm. Illus. $6.00. 

The revised edition of this carefully written and 
scholarly book is designed to meet the needs oi 
beginning students in histology. Basic concepts 
are stressed such as fundamental morphological 
characteristics and the functional significance of 
cells, tissues, and organs. 

Where there is a difference of opinion in regarc 
to structure or function, the generally accepted one 
is used. Other views are left to the discretion of 
the teacher. 

An important feature of this revision is the addi 
tion of methods of identification of unknown tis 
sues. This helps to eliminate confusion among be 
ginning students when faced with a practical prob 
lem in this area. 

The illustrations in the book are well chosen to 
help make clear the textual matter. 


THE MACHINERY OF THE BODY—Third Edition. Anton J. 
Carlson and Victor Johnson. University of Chicago, The Uni- 
versity of Chicago Press, Chicago, 1948. 639 pp. 15x23 cm. 
220 illus. $4.50. 

The latest edition of this pre-eminent book deal- 
ing with the whole field of physiological phenomena 
now has added the newer knowledge growing out 
of the research stimulated by World War IL. 

Included is such important developments as em 
ployment of blood banks, transfusion, and the use 
of new drugs and radio-active elements in’ medi 
cine. There is also new material on pernicious 
anemia, cancer, and nervous disorders in relation 
to body functioning. 

The text is quite thorough, yet easy to unde 
stand. It is particularly suited to the introductory 
college course in physiology but will be found use 
ful as high school reterence. 


AN INTRODUCTION TO ORGANIC CHEMISTRY—Third Edi- 
tion. tra D. Garard, Ph. D., Rutgers University, John Wiley 
and Sons, Inc., 1948. 396 pp. 14.5x23 cm. $3.50. 

This book, as with the earlier editions, provides 
for a one semester introductory course in organic 
chemistry, but can be used for a more extended 
study. Phe more fundamental reactions are em 
phasized. 

The major change in revision centers around 
hydrocarbons, although more attention is given 
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azeotrophy and the nature of valence. There are 
discussions of nitroparaffins, aliphatic sulfur com- 
pounds, and polarized light. 

A series of experiments is included in the back 
for laboratory practice. 


ELEMENTARY INDUSTRIAL ELECTRONICS. William R. Wells- 
man, Co-Chairman, Radio Department, George Westinghouse 
Vocational School, New York City. D. Van Nostrand Co., 
Inc., New York, 1948. 371 pp. 14x23 cm. Illus. $3.20. 

Elementary Industrial Electronics explains in 
easily understood language and in simple terms 
the basic principles involved in electronic equip 
ment now in use. It is well suited to the beginning 
student and those in the electrical or maintenance 
field who want a basic understanding in this area. 

Included is a discussion of the important types 
of vacuum tubes and their application, hot cathode 
gas-type rectifiers, mercury pool rectifiers, indus- 
trial high-frequency heating, electronic control of 
motors and resistance welding, photo electric de- 
vices and electronic lamps. 

This book is well adapted as a text for a begin 
ning course. The principles are clearly presented: 
diagrams are used extensively to clarifv the textual 
material; seventeen simple experiments, using ac- 
cessible and low cost equipment, are included. 
Questions are found at the end of each chapter. 


The bibliography will be found particularly help- 
ful. 


AMERICAN HIGH SCHOOL BIOLOGY. Charlotte L. Grant, 
H. Keith Cady, and Nathan A. Neal. Harper & Brothers 
Publishers, New York, 1948. 888 pp. 16.5x24 cm. $3.28 list. 

The basic principles of biology are presented in 
relation to the students’ own experiences. From 
these he is lead to see his own opportunities and 
responsibilities, and to understand his place in the 
wider scheme of things. Emphasis is always on 
the constructive, practical application of biology. 
‘The book is well-written, and is divided into ten 
major units and forty chapters. Up-to-date infor- 
mation on heredity, eugenics and processes of re 
production is presented in a straight-forward man- 
ner. The book contains many well-selected illus 
trations, including a series by Miss Berenice Abbot, 
that make the interpretation of the text more un- 
derstandable and effective. Scenes from the Encyclo 
paedia Britannica Films will help the teacher choose 
appropriate and effective films. Scientific terms are 
italicized and appear along with others in the 28 
page glossary where definitions and pronunciations 
are given. Other teaching aids are found at the 
close of each chapter and each unit in the form of 
vocabulary tests, thought questions, a summary, 
projects, and a bibliography. The book contains 
an excellent section on occupations in biology and 
a 22-page index. It would serve well either as a 
basic class text or as a reference book. 


ADVENTURES WITH ANIMALS AND PLANTS. Elsbeth Kroeber 
and Walter H. Wolff. D. C. Heath and Company, Boston, 
1948. 600 pp. 17.5x24 cm. $3.20. 

This book is the successor to Adventures with 
Living Things. The new book is very interestingly 
written, quite teachable, with a pleasing modern 
format, and easy-to-read double column pages. It is 
divided into ten major units, each presenting a 
major topic characteristic to the field. Units are 
further subdivided into problems (chapters) titled 
in the form of a key question. Paragraph headings 
are in boldface type, designed to tell the student 
what he should learn from the section. Specia! 
biology terms are italicized and defined where they 
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Selected Books 


FOR LIBRARY and CLASS 
REFERENCE 


Fundamentals of Photography. Boucher. $4.00 
Men of Science in America. Jaffe... 3.95 
Masterworks of Science. 


Johnson and Millikan... 5.00 
A Treasury of Science. Shapley... 450 — 
American Women of Science. Yost........ 250 | 
BIOLOGY 


Biology Projects. McAvoy and others...... 1.85 
Animals Without Backbones. Buchsboum 5.00 
The Machinery of the Body. 


Carlson and Johnson... 450 | 
Working with the Microscope. 
Julian D. | 


The Fight to Live. Raymond L. Ditmars. 2.75 
Miracles from Microbes. 
Epstein and Williams... — 
Weeds of Lawn and Garden. Fogg. oo a 

Adventures with a Microscope. 


Richard 2.00 
Growth Regulators for Garden, Field 

and Orchard. Mithcell & Marth. . 2.50 
Picturing Miracles of Plant and 

Animal Life. Pillsbury 


You and Heredity. Schiendfeld. 5.07 
Trace Elements in Plants and 
Animals. Walter Stiles... .. 3.50 


CHEMISTRY 
Cosmetics and How to 


Make Them. R. Bushby... . 3.00 
General Plastics—Projects and 
Procedures. Cherry... 1.80 
Chemistry Projects. John C. Chiddix.. 1.85 
Plastics. J. H. Dubois... . 4.00 
Industrial Chemistry. E. R. Riegel . 5.50 
Plastics in the World of 
Tomorrow. Burr W. Leyson.... 
Discovery of the Saute, E. Weeks... 4.00 
PHYSICS 
Demonstrations and Laboratory Experi- 
ments in the Science of Aeronautics. 4.00 | 
Principles of Electricity. | 
Cornetet and Fox... 
General Shop Electricity. Dragoo 150 | 
From Galileo to Cosmic Rays. Lemen.. 5.00 
Atomics for the Millions. 
Eidinoff and Ruchlis 
Aeronautical Instrument Projects. 
W. B. Weber 
MISCELLANEOUS 
Your Servant the Molecule. Landis 3.50 
Simple Chemical Experiments. Morgan... 2.75 


The Complete Guide to Soilless 
Gardening. W. F. Gericke... 3.00 
The Book of Insect Oddities. Ditmars... 2.25 
Man and The Vertebrates. Alfred Romer 4.50 
New Handbook of the Heavens. } 
Bernhard and others... 


Write for annotated list 


SCIENCE PUBLICATIONS 
201 N. School St. Normal, Illinois 
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Science Projects 
In Biology, Chemistry 
and General Science 


Chemistry Projects 
(Revised, 1947) 


Enlarged and Printed 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro- 
plating; metal working; hydrogenation of oil; get- 
ting sugar from corn; tanning leather and fur; mak- 
ing bakelite; cold cream and vanishing cream, mir- 
rors, ink, pol’sh, and plastic wood. 


176 Pages, Printed......................$1.85 


Biology Projects 
(Revised, 1948) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion, 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria. 


61 Projects, 160 pages - - - $1.85 


General Science 


Projects 
(Published, October, 1942) 


Among the projects are the following: amateur 
range finding, how to navigate by sun and stars, 
weighing without scales, making and using solutions, 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec- 
iton, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur- 
veying the teeth, and clay modeling and casting 


34 Projects, 95 pages, 


mimeograph . . . $1.25 


Vitalize science with projects 


Science Publications 


201 N. School St. Normal, Illinois 
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first appear. Likewise, phonetic pronunciation of 
numerous terms are included. The many well- 
selected illustrations — photographs, drawings, 
graphs, etc.—used in the text give basic under 
standings and informations, and are an integral 
part of the context. The questions, exercises and 
projects at the end of each problem will be of much 
assistance to the teacher, and in turn will serve as 
a valuable review for the student. The application 
of the scientific method is stressed throughout the 
book. Additional readings from both books and 
magazines are provided for each unit. The detailed 
eighteen-page index indicates where definitions mav 
be found in the book. The text would be suitable 
both as a library reference and as a basic class 
text. A workbook and laboratory manual, and a 
teacher’s manual are in preparation. 


HOW TO LIVE LONGER. Justus J. Schifferes, Recently Asso- 
ciate in Hygiene, Columbia College; formerly instructor in 
Health Education, Teachers College, Columbia University. 
E. P. Dutton and Company, Inc., New York, 1949. 255 pp. 
15x21 cm. $3.00. 

This is a book in direct, simply written, non- 
technical language, based on the most recent find- 
ings of public-health and medical authorities and 
on the latest U. S. Government statistics. From 
these records the author shows what are the prin- 
cipal causes of death among our people today. He 
points out the usual course of these dangers, tells 
how to guard against them, and identifies the dan- 
ger signals for which to watch. By giving an ac- 
curate account of the disease hazards to which 
the people in the United States are most likely to 
succumb and by detailing the pertinent facts con 
cerning these diseases the personal responsibilits 
which each one holds for his own life and good 
health is demonstrated. The author does not at 
tempt to diagnose ills or prescribe treatments. In 
his own words, “How to Live Longer is the result 
of reactions [ had in the years when I was editing 
Modern Medicine and sat at the crossroads where 
medicine and propaganda met. I felt there ought 
to be more attention given to getting life-sustaining 
facts across to people who are blissfully unaware 
of the most elementary medical truths. This is the 
field now called health education. It might be 
called preventive medicine in action.” B. H. 


FOUNDATION OF MODERN PHYSICS—Second Edition. Thomas 
B. Brown, Professor of Physics, George Washington University. 
John Wiley and Sons, Inc., New York, 1949. 391 pp. 14x23 
cm. 181 illus. $5.00. 

For those who would teach modern physics in a 
mest interesting setting of experiment and modern 
applications, Foundations of Modern Physics will 
be most valuable. Originally developed as the 
fourth unit of a two year college physics course, the 
text has grown until it may well be used for a full 
veal 
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both infinitesimal and infinite. 

The ability to marvel comes early in the 
intellectual growth of youth. Some science 
teachers cultivate this instinct. but others 
stifle it. Do imaginations grow, or shrivel, in 


your classes? 
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To be published 
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by CARLETON AND CARPENTER 


Be sure to examine this brand-new high school chemistry text before you adopt 
a new textbook for your chemistry classes. 


Smith-Vance: SCIENCE FOR EVERYDAY USE 


A comprehensive one-year general science text for use in either eighth 
or ninth grade, SCIENCE FOR EVERYDAY USE includes experiments, 
demonstrations, activities, and self-tests. A Teacher's Manual, contain- 
ing Mastery Tests, is available. 


Vance-Miller: BIOLOGY FOR YOU 


A basal high school biology textbook organized on the unit-problem 
plan, BIOLOGY FOR YOU includes an abundance of tests and activi- 
ties. Beautifully illustrated. 


Carleton-Willliams: PHYSICS FOR THE NEW AGE 


With an approach in keeping with the age in which we live, PHYSICS 

oe FOR THE NEW AGE offers complete coverage of the fundamentals of 
physics with emphasis on the present-day applications and latest de- 
velopments in the field. 


Examination copies furnished upon request. Chicago 


J. B. LIPPINCOTT COMPANY "New York 


META-MAGNET 


New a.c. electromagnet which ATTRACTS ALUMINUM, copper, lead, gold, 
etc., is now available. This novel aid for teaching is splendid for class room 
demonstration in electromagnetism—-silver half dollar will jump small but 
appreciable distance to reach magnet. Switch in handle gives selective action 
to attract or repel coins, etc. Also attracts iron. Explanation, suggestions for 
demonstration and packet of materials for use included. Operates from 115 
volt 60 cycle circuit. Price $41.50 prepaid in U. S. 


Send order or request for circular to 


META-MAGNET ASSOCIATES 
P. O. Box 3664 Orlando, Florida 
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OF BAKELITE 


CORK CUSHIC 


NON 
WARPING 


This MICROSLIDE BOX made of 
brown, fibrous-type bakelite incor- 
porates several outstanding improve- 
ments: 


It holds 100 slides, 75 mm or 3 
inches. The soft cork cushion re- 
duces rattle and breakage. 


The brown bakelite case is neat, 
attractive, non-warping and can be 


filed on a shelf as a book. Order from your regular laboratory supply dealer. 
The numbered indexes in the lid No. 66417 MICROSLIDE BOXES. dimensions 

and on the cork bottom of the slide 642 x 8% x 1% inches. 

compartment permit easy reference $2.05 

A chrome slide clasp and large TS aeeerer each $1.74 

double hinges assure convenient Lots of 72 each $1.64 

opening and closing. OB 


Shipment from stock. 


CENTRAL SCIENTIFIC 
Scientific A 


1700 IRVING PARK ROAD. CHICAGO 13° 
NEWYORK BOSTON SANFRANCISCO NEWARK ANGELES 


4 
NUMBERED 
INDEX 
- \ 
“TH re 78 
CHROME 
SLIDE 
CLASP 
| 
REAL 
a 
i 


